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CLAIMS 



[Claim(s) ] 

1. It is Integrated-Circuit Device for Controlling Train and Line Driver 
of Active Matrix Display. Line Control Circuit for Generating Digital 
Timing and Digital Control Signal to Said Line Driver, Train control 
signal for generating digital timing and a digital control signal to 
said train driver In order to determine the analog voltage for adding to 
the train electrode of said active matrix display The integrated-circuit 
device which consists of an analog output circuit for outputting the 
analog reference level used by said train driver. 

2. Device of claim I with which drive buffer consists of making power of 
this analog reference level increase before said analog reference level 
is used by said train driver. 

3. Device of claim 1 which said analog reference level is comparatively 
low power, and consists of being designed so that said train driver may 

use analog reference level of comparatively low power. 

4. It is System for Controlling Train and Line Driver of Active Matrix 
Display in Integrated-Circuit Device. The data / synchronous-input 
circuit for receiving an indicative data from the interface to host 
system. The chip control circuit which receives a signal from said data 
/ synchronous-input circuit, The line control circuit for receiving 
digital timing and a digital control signal from said chip control 
circuit, and giving a control signal to said line driver, The train 
control circuit for receiving digital timing and a digital control 
signal from said chip control circuit, and giving a control signal to 
said train driver, System which consists of an analog output circuit for 
generating the analog output signal which receives digital timing and a 
digital control signal from said chip control circuit, and determines 



the analog reference level to said train driver. 

5. System of claim 4 which possesses further register connected to said 
analog output circuit for memorizing digital value which determines said 
analog output signal. 

6. System of claim 5 which consists of said digital value being first 
received from programmable read-only memory of the exterior of said 
integrated-circuit device. 

7. System of claim 5 by which said digital value consists of being 
received from interface to host system. 

8. System of claim 5 by which said digital value consists of being first 
received from flash memory inside said integrated-circuit device. 

9. System of claim 7 which consists of being dynamically determined by 
software in host system in order that said digital value may adjust 
display gamma function to flat-panel display. 

Said Register Contains 1st and 2nd Register Files. 10. Said Analog 
Output It is the system of claim 5 including the 1st analog output. The 

multiplexer for choosing the 1st digital value from said 1st register 
file, or the 2nd digital value from said 2nd register file, System which 
consists of a digital-to-analog converter in an analog circuit for 
receiving the digital value chosen by said multiplexer and driving said 
1st analog output further. 

11. It is the system of claim 10 said whose 1st digital value is forward 
and said whose 2nd digital value is negative. System which consists of 
reversal of the liquid crystal member of a flat-panel display taking 
place l)y the switch to said 1st or 2nd digital value, including further 
the polar signal added to this multiplexer in order to switch selection 
of said 1st or 2nd digital value made by said multiplexer synchronizing 
with the timing signal given to a train driver. 

12. The system of claim 10 by which said 1st register file contains two 
or more digital value corresponding to two or more display gamma 

functions. 

13. Register Which is Register Connected to Said Analog Output Circuit 
for Memorizing Digital Value Which Determines Said Analog Output Signal, 
and Contains 1st, 2nd, 3rd, and 4th Register Files, It is the 1st 
multiplexer for choosing the 1st forward digital value from said 1st 
register file, or the 2nd forward digital value from said 2nd register 
file. Said 1st forward digital value relates to the 1st [ to a flat- 
panel display ] display gamma function. Said 2nd forward digital value 
This 1st multiplexer relevant to the 2nd [ to this flat-panel display ] 
display gamma function, It is the 2nd multiplexer for choosing the 1st 
negative digital value from said 3rd register file, or the 2nd negative 



digital value from said 4th register file. Said 1st negative digital 
value relates to said 1st display gamma function. Said 2nd negative 
digital value This 2nd multiplexer relevant to said 2nd display gamma 
function, The 3rd multiplexer for choosing said digital value chosen by 
said 1st multiplexer or said digital value chosen by said 2nd 
multiplexer, System of claim 4 which consists of a digital-to-analog 
converter in an analog circuit for receiving said digital value chosen 
by said 3rd multiplexer, and driving said analog reference level to the 
electrical potential difference corresponding to said received digital 
value further. 

14. Register Which is Register Connected to Said Analog Output Circuit 
for Recording Digital Value Which Determines Said Analog Output Signal, 
and Contains 1st, 2nd, 3rd, and 4th Register Files, The 1st multiplexer 
for choosing the 1st digital value from said 1st register file, or the 
2nd digital value from said 2nd register file. The 2nd multiplexer for 
choosing the 3rd digital value from said 3rd register file, or the 4th 
digital value from said 4th register file, The 3rd multiplexer for 
choosing said digital value chosen by said 1st multiplexor or said 
digital value chosen by said 2nd multiplexer. The digital-to-analog 
converter in an analog circuit for receiving said digital value chosen 
by said 3rd multiplexer, and outputting the analog level corresponding 
to said received digital value. The refresh circuit for receiving said 
analog level and sending this analog level to either the 1st sample and 
hold circuit or the 2nd sample and hold circuit. The 1st buffer for 
receiving the level on which iho 1st from said 1st sample and hold 
circuit was held, and driving said analog reference level of level **** 
1st by which the 1st was held, System of claim 4 which consists of the 
2nd buffer for receiving the level on which the 2nd from said 2nd sample 
and hold circuit was held, and driving the 2nd analog reference level to 
said level on which the 2nd was held further. 

15. Register Which is Register Connected to Said Analog Output Circuit 
for Recording Digital Value Which Determines Said Analog Output Signal, 
and Contains 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, and 8th Registers, It is 
the 1st multiplexer for choosing the 1st forward digital value memorized 
by said 1st register or the 2nd forward digital value memorized by said 
2nd register. Said 1st forward digital value relates to the 1st [ to a 
flat-panel display ] display gamma function. Said 2nd forward digital 
value This 1st multiplexer relevant to the 2nd [ to this flat-panel 
display ] display gamma function, It is the 2nd multiplexer for choosing 
the 1st negative digital value memorized by said 3rd register or the 2nd 
negative digital value in said 4th register. Said 1st negative digital 



value relates to said 1st display gamma function. Said 2nd negative 
digital value This 2nd multiplexer relevant to said 2nd display gamma 
function, It is the 3rd multiplexer for choosing the 3rd forward digital 
value memorized by said 5th register or the 4th forward digital value 
memorized by said 6th register. Said 3rd forward digital value relates 
to said 1st display gamma function. Said 4th forward digital value This 
3rd multiplexer relevant to said 2nd display gamma function, It is the 
4th multiplexer for choosing the 3rd negative digital value memorized by 
said 7th register or the 4th negative digital value in said 8th register. 
Said 3rd negative digital value relates to said 1st display gamma 
function. Said 4th negative digital value This 4th multiplexer relevant 
to said 2nd display gamma function. The 5th multiplexer for choosing 
said digital value chosen by said 1st multiplexer or said digital value 
chosen by said 2nd multiplexer, The 6th multiplexer for choosing said 
digital value chosen by said 3rd multiplexer or said digital value 
chosen by said 4th multiplexer. The 7th multiplexer for choosing said 
digital value chosen by said 5th multiplexer or said digital value 
chosen by said 6th multiplexer, The digital-to-analog converter in an 
analog circuit for receiving said digital value chosen by said 7th 
multiplexer, and outputting the analog level corresponding to said 
received digital value. The refresh circuit for receiving said analog 
level and sending this analog level to either the 1st sample and hold 
circuit or the 2nd sample and hold circuit. The 1st buffer for receiving 
the level on which the 1st from said 1st sample and hold circuit was 
held, and driving the 1st analog reference level to said lovol on which 
the 1st was held, System of claim 4 which consists of the 2nd buffer for 
receiving the level on which the 2nd from said 2nd sample and hold 
circuit was held, and driving the 2nd analog reference level to said 
level on which the 2nd was held further. 

16. In Integrated-Circuit Device, it is Approach for Controlling Train 

and Line Driver of Active Matrix Display. Display Information is 
Received from Interface to Host System, The 1st digital timing and 
digital control signal for said line drivers are determined from said 
received information, The 2nd di glial timing and digital control signal 
for said train drivers are determined from said received information. 
The analog level for said train drivers is determined from said received 
information. Said the 1st digital timing and digital control signal are 
outputted to said line driver Said the 2nd digital timing and digital 
control signal are outputted to said train driver How to consist of 
outputting said analog level to said train driver. 

17. The approach of claim 16 which includes further memorizing the 



digital value used in order to determine said analog RUBERU. 

18. The approach of claim 17 which includes receiving said digital value 
in the beginning further from the programmable read-only memory of the 
exterior of said integrated-circuit device. 

19. The approach of claim 17 that said digital value consists of being 
received from the interface to a host system. 

20. The approach of claim 19 that said digital value consists of being 
determined dynamically with the software in a host system. 

21. Choose the 1st digital value from the 1st register file, or the 2nd 
digital value from the 2nd register file by the multiplexer The approach 
of claim 17 which includes further changing said selected digital value 
into one of said the analog level. 

22. How to be the approach of claim 21 that said 1st digital value is 
forward and said 2nd digital value is negative, and include giving a 
polar signal to said multiplexer further. 

23. The approach of claim 21 that said 1st register file consists of two 
or more digital value being included. 

24. Choose 1st Digital Value from 1st Register File, or 2nd Digital 
Value from 2nd Register File by 1st Multiplexer, The 3rd digital value 
from the 3rd register file or the 4th digital value from the 4th 
register file is chosen by the 2nd multiplexer, Said digital value 
chosen by said 1st multiplexer or said digital value chosen by said 2nd 
multiplexer is chosen by the 3rd multiplexer, Said digital value chosen 
by said 3rd multiplexer is changed into said analog level. Said analog 
lovol is sent Lo oilhor iho I si sample and hold circuit or the 2nd 
sample and hold circuit, ll sends to the 1st buffer which receives the 
level on which the 1st from said 1st sample and hold circuit was held, 
and drives the 1st analog reference level, The approach of claim 17 
which includes further sending to the 2nd buffer which receives the 
level on which the 2nd from said 2nd sample and hold circuit was held, 
and drives the 2nd analog reference level. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The equipment and the approach for controlling an active matrix display 
Background 1. technical field of I. invention This invention relates to 
an active matrix display controller. 

An active matrix display controller is one of the support chips which 
are the integrated circuits (ASIC) for specified uses, and usually 
accompany an active-matrix flat-panel display. This controller transmits 
an indicative data to reception from a host system, and transmits it to 
the train and line driver of a display panel with a control signal and a 
timing signal. 

2. Conventional technique By the latest advance in various side faces of 
an active matrix display technique, the active matrix display has spread 
rapidly in the past several years. There is one transistor or a switch 
in an active matrix display corresponding to each display cel. An active 
matrix display operates by applying the suitable analog data electrical 
potential difference for a train electrode, in order to apply an 
assignment electrical potential difference to the line electrode first 
in order to activate the gate of the line of a eel, next to charge the 
voltage level of a request of each eel of the selected line. 
The controller chip (integrated circuit) now used in an active matrix 
display is completely a digital type. However, an analog circuit is also 
required in order to control an active matrix display. The train driver 
of the periphery of the display panel which supplies an analog data 
electrical potential difference to a train electrode needs analog 
reference level, in order to usually perform digital to analog 
conversion, and specifically, to be able to change so that such analog 
reference level may reverse the polarity between the both ends of the 
liquid crystal of a display is needed. Since the size of an analog 
circuit, power consumption, and generation of heat are large, an analog 
circuit is not included in a digital-type controller chip completely 
[ the conventional technique ], but must be processed in an external 
circuit. Since there is this external circuit, manufacture and assembly 
of an active-matrix display system become complicated. 
Furthermore, the present controller chip is limited very much to 
specific systems. A controller chip is usually designed for a certain 



fixed manufacturer' s peripheral drivers again for [ which is used for a 
certain fixed purpose ] active matrix displays. For example, when the 
manufacturer of a certain flat-panel display determines to switch to the 
train driver of a different class, the controller ASIC (application- 
specific integrated circuit) must usually be redesigned. 
Furthermore, the present controller chip has a considerable limit in the 
capacity to change the operating characteristic of a display dynamically. 
One of such the properties has Display gamma (display gamma, display 
gamma). This display gamma specifies the functional relation of the 
quantity of light emitted by the display eel, i. e. , a pixel, and the 
electrical potential difference used in order to generate it. In an 
active matrix display, this electrical potential difference is the 
analog output of a train driver. The formula of gamma is the 
Light_out (output light) = electrical potential difference gamma. Usually, 
it is assumed that the software for a display is proportional to linear 
gamma characteristics, and the quantity of light emitted is proportional 
to an electrical potential difference. However, CRT and an active matrix 
display essentially have a nonlinear characteristic in the response of 
the light to an electrical potential difference. These nonlinear gamma 
characteristics are amended in an active matrix display by the analog 
reference level sent to a train driver. 

When there is capacity which amends this display gamma, it is carried 
out usually using the color look-up table (GLUT) method which is what 

[ a thing ] that is accommodation inefficient that is not effective. In 
the system which uses CLUT, the digital value which spocirios desired 
analog voltage is used as an index to CLUT in fact. New digital value is 
memorized in each location where it was directed in CLUT. When this 
value is changed into analog voltage, it gives the desired display gamma. 
If a color look-up table is used in order to realize nonlinear display 
gamma characteristics, the number of the digital value corresponding to 
the same transfer value (transmission value) will increase very much. 
For this reason, in the flat-panel display with which digital value is 
usually restricted to 6 bits (namely, 64 level), that price becomes high. 
In order to make the requirements for the display to a specific 
application suit, or in order to compensate the temperature change which 
changes transfer actuation of a display panel, from that for changing 
Display gamma, it is supple and an efficient approach is needed so that 
dynamic adjustment may be attained. 

To change the operating characteristic of a display so that it is fully 
supple so that it can apply to a system which is different, without 
mitigating and redesigning the complexity in manufacture and the 



assembly of a display system combining a digital circuit and an analog 
circuit, and a specific application may be suited for the reason 
mentioned above, and to compensate the temperature change which changes 
transfer actuation of a display panel are needed for the dynamically 
possible controller of a flat-panel display. 

II. epitome This invention relates to the system and approach for 
controlling an active matrix display of satisfying an above-mentioned 
demand. This system and approach include using a "smart (smart)" 
controller chip. 

The analog circuit for generating analog reference level is incorporated 
with a digital circuit in a smart controller chip. With the combination 
of a D/A analog circuit and standard digital logic, a controller suits 
uniquely so that the demand of all panel control to control of the 
analog-side face of not only the thing to the usual digital function but 
a panel like Display gamma can be coped with. 

By including this analog-control circuit in the programmable control 

ASIC directly, it becomes possible to control the analog-function of a 
panel by software. 

Furthermore, manufacture of a display system and the complexity of 
assembly will be mitigated by removing an external reference circuit. 
Furthermore, the smart controller chip contains the programmable 
register which can contain the digital value which is [ the interior ] 
equivalent to analog reference level. The contents of these registers 
are first programmable with the digital value memorized by external PROM. 
It becomes possible to fully have flexibility, although a smart 
controller chip is applied to a system which is different, without 
redesigning by this design. Instead of redesigning Controller ASIC to 
each specific display systems, the same smart controller chip is used 
with suitable PROM which has the program adjusted in the specific 
display system, as an alternative — ** et al. — ** — a register is 
also first programmable with the digital value memorized by the flash 
memory included in the smart controller chip. 

The software in a host system can also program the internal register of 
a smart controller chip through the interface between a host system and 
a smart controller chip. The software of a system can change dynamically 
an operating characteristic of a display like a display gamma- 
characteristics curve by programming these registers by the digital 
value equivalent to analog reference level. In this way, the dynamic 
adjustment for compensating the change in the environment of a display 
panel for making the specific application performed on a host suit is 
made. 



this approach of controlling Display gamma — GLUT — there is a 
remarkable advantage compared with the approach of controlling Display 
gamma by law. GLUT — in law, although the digital value of very many 
numbers usually corresponds to the same transmitting value, by this 
approach, each digital value corresponds to the only transmitting value, 
respectively. 

Easy explanation of an III. drawing Drawing 1 is the block diagram 
showing the conventional control system of an active matrix display. 
Drawing 2 is the block diagram possessing the smart controller which 
outputs analog reference level with comparatively large power showing 
the 1st display G-system (Display Control System) in the 1st desirable 
embodiment of this invention. 

Drawing 3 A is the 2nd and the smart controller which outputs analog 
reference level with comparatively low power in a substitute embodiment 
of this invention, and the block diagram showing the 2nd display C- 
system possessing the buffer of the exterior of a smart controller. 

Drawing 3 B is the block diagram showing the 3rd display G-system 
possessing the train driver which can use the 3rd, and the smart 
controller which outputs analog reference level with comparatively low 
power in a substitute embodiment and its analog reference level with 
comparatively low power of this invention. 

Drawing 4 A is the block diagram in the 1st desirable embodiment of this 
invention showing the 1st smart controller chip. 

Drawing 4 B is the block diagram showing the 2nd and the 2nd smart 
control lor chip in a substitute embodiment of this invention. 
Drawing 5 is the outline block diagram showing the conventional input 
and conventional output of a train driver. 

Drawing 6 is a graph which shows the transfer curve of liquid crystal. 
Drawing 7 A is a block diagram possessing the register, multiplexer, and 
analog output circuit in a smart controller in the 1st desirable 

embodiment of this invention. 

Drawing 7 B is a block diagram possessing the register, multiplexer, and 

analog output circuit in the 2nd of this invention, and the smart 

controller in a substitute embodiment. 

Drawing 8 A is the graph of the linear display gamma. 

Drawing 8 B is the graph of the 1st nonlinear display gamma. 

Drawing 8 C is the graph of the 2nd nonlinear display gamma. 

IV. — a suitable operative condition — explanation [ like ] Below, the 

desirable embodiment of this invention is explained with reference to a 

drawing. 

Drawing 1 is the block diagram showing the conventional control system 



100 of the active matrix display possessing the conventional controller 
chip 102. An indicative data and a synchronizing signal are inputted 
into a controller 102 through Rhine 104 from the host system 105 which 
is usually a computer system. A controller 102 sends a train control 
signal to the train driver 108 by which an indicative data is connected 
to the train electrode of an active matrix display 110 through Rhine 109 
through Rhine 107 through Rhine 106. A controller 102 sends a line 
control signal to the line driver 114 connected to the line electrode of 
an active matrix display 110 through Rhine 115 through Rhine 112 again. 
A criteria control signal is received in the exterior of a controller 
102 through Rhine 118 from a controller 102, and there is a reference 
circuit 116 which sends analog reference level to the train driver 108 
through Rhine 120 in it. When the train driver 108 is a train driver of 
a low battery, a reference circuit 116 can also switch analog reference 
level to one of two fixed voltage levels in order to reverse the 
polarity of the liquid crystal of a display 110. A liquid crystal (LC) 
ingredient needs to change over time amount with the polarity of the 
electrical potential difference applied to the both ends. Otherwise, the 
problem of the image quality about a liquid crystal ingredient arises. 
This is called LC reversal (LC inversion). LC member is pinched between 
the plates of two capacitors. One plate is connected to the output of a 
train driver by the matrix switch. Another plate is shared among all the 
capacitors of a matrix. This common potential is usually called VCOM. 
The train driver of the high voltage has sufficient electrical- 
potent i a I -d i I'forence range on the output of itself so that the polarity 
of liciuid crystal can be switched to a negative electrical potential 
difference from a forward electrical potential difference to VCOM to 
VCOM. these high-voltage drivers — moreover, any of a forward and 
negative voltage level — although — it has sufficient analog reference 
level so that it may be inputted into a train driver. Therefore, the 
train driver itself can deal with all the side faces of LC reversal. 
When a low-battery train driver is used, the polarity of the both ends 
of LC member can be switched only when VCOM potential also switches. In 
this case, a train driver takes only the reference potential of a lot to 
that input. Since a forward polarity is driven, VCOM must be switched to 
an electrical potential difference lower than a train output, and a 
forward reference potential must be inputted into the train driver. In 
order to drive a negative polarity, VCOM must be switched to an 
electrical potential difference higher than a train output, and a 
negative reference potential must be inputted into a train driver. 
Drawing 2 is the block diagram of 1st suitable display C-system 200. 



This 1st display C-systera 200 includes the 1st "smart" controller chip 
202, the 1st serial bus 204, the programmable read-only memory (PROM) 
chip 206, and the 2nd serial bus 208. 

An indicative data and a synchronizing signal are inputted into the 
smart controller 202 through Rhine 104 from the host system 105 which 
are also other equipments like a computer system, or television and a 
video system, and is obtained. This 1st smart controller 202 transmits 
an indicative data to the train driver 108 connected to the train 
electrode of a display 110 through Rhine 109 through a train control 
signal and Rhine 107 through Rhine 106. A display 110 can be considered 
as an active matrix display or other displays which are driven like it. 
The 1st smart controller 202 transmits a line control signal to the line 
driver 114 connected to the line electrode of a display 110 through 
Rhine 115 through Rhine 112 again. 

The 1st smart controller 202 in this system 200 drives analog reference 
level with comparatively programmable high power (power is high) to the 

train driver 108 through Rhine 120 in a system 100 conventionally, 
without using the reference circuit 116 of the exterior needed. By 
removing this external reference circuit 116, manufacture of an active- 
matrix display system and the complexity of assembly are mitigated, 
furthermore, it is outputted by the 1st smart controller 202 — the 
analog reference level, train, and line control signal of high power are 
comparatively programmed first by external PR0M206 through the 1st 
serial bus 204. The typical serial bus and typical protocol of an 
industry standard which can be used as 1st serial bus 204 are 12 C l)us. 
By external PR0M206, it will have the flexibility which can be operated 
with each of those different display systems, without redesigning the 
1st smart controller 202 by the output of the 1st smart controller 202 
being programmable according to the property of each specific display 
system. 

Furthermore, the 2nd serial bus 208 is used in order to exchange 
information between the 1st smart controller 202 and a host system 105. 
This communication channel can be used and the software in a host system 
105 can change dynamically the analog reference level, train, and line 
control signal which are outputted by the 1st smart controller 202. 
Notice the 1st and 2nd serial buses (204 and 208) about it not being 
necessary to be a separate bus instead, and being able to consider as 
the same bus. By the ability changing the output dynamically, the 1st 
smart controller 202 can adjust the operating characteristic of a 
display so that a specific application may be suited, and so that an 
environmental variation may be compensated. 



Drawing 3 A is the block diagram of the 2nd and substitute display C- 
systera 300. This 2nd display C-system 300 contains the 2nd smart 
controller chip 302 and drive buffer 306. 

An indicative data and a synchronizing signal as well as 1st display C- 
systera 200 are inputted into the 2nd smart controller 302 through Rhine 
104 from the host system 105 with possible their being other equipments 
like a computer system, or television and a video system. This 2nd smart 
controller 302 transmits an indicative data to the train driver 108 
connected to the train electrode of a display 110 through Rhine 109 
through a train control signal and Rhine 107 through Rhine 106. A 
display 110 can be considered as an active matrix display or other 
displays which are driven similarly. The smart controller 302 transmits 
a line control signal to the line driver 114 connected to the line 
electrode of a display 110 through Rhine 115 through Rhine 112 again. 
Furthermore, the train and line control signal which are outputted by 
the 2nd smart controller 302 are programmed within the start through the 
1st serial bus 204 like 1st display C-system 200 by PR0M206 in the 
exterior of this 2nd smart controller 302. The typical serial bus and 
typical protocol of an industry standard which can be used as 1st serial 
bus 204 are 12 C bus. This early programming can be offered in 
alternative by the flash memory 303 included in the 2nd smart controller 
302 (in this case, external PR0M206 is not required). 
Like 1st display C-system 200, the 2nd serial bus 208 is used further 
again in order to exchange information between the 2nd smart controller 
302 and a host system 105. This communication channel can bo used and 
the software in a host system 105 can change dynamically the train and 
line control signal which are outputted by the smart controller 302. 
Note again that the 1st and 2nd serial buses (204 and 208) do not need 
to be separate buses, instead it can consider as the same bus. 
It differs in 1st display C-system 200, and since the analog reference 
level of high power is turned to the train driver 108 and is 
comparatively driven on Rhine 120, the external drive buffer 306 is 
needed in 2nd display C-system 300. The 2nd smart controller 302 outputs 
the analog reference level of low power (low power) to the external 
drive buffer 306 comparatively through Rhine 304. The external drive 
buffer 306 receives the analog reference level of this low power, and 
turns and drives the analog reference level of high power on Rhine 120 
at the train driver 108. Like 1st display C-system 200, 2nd display C- 
system 300 is low cost compared with the conventional display system 100, 
and is not complicated, and outputs programmable analog reference level 
with a controller 302 or a host system 105. I hear that the advantage of 



2nd [ to 1st display C-system 200 ] display C-systera 300 can be changed 
easily, and there is so that the drive capacity may suit the 
requirements for a drive of the specific train driver 108 which uses the 
external buffer 306. 

Drawing 3 B is the block diagram of the 3rd and substitute display C- 
system 350. This 3rd display C-systera 350 contains the 2nd sraart 
controller chip 302 and the train driver 354 which needs only the analog 
reference level of low power comparatively. 

An indicative data and a synchronizing signal as well as 2nd display C- 
system 300 are inputted into the 2nd smart controller 302 through Rhine 
104 from the host system 105 with possible their being other equipments 
like a computer system, or television and a video systera. This 2nd smart 
controller 302 transmits an indicative data to the train driver 108 
connected to the train electrode of a display 110 through Rhine 109 
through a train control signal and Rhine 107 through Rhine 106. A 
display 110 can be considered as an active matrix display or other 
displays which are driven similarly. 

The smart controller 302 transmits a line control signal to the line 
driver 114 connected to the line electrode of a display 110 by Rhine 115 
through Rhine 112 again. 

Furthermore, the train and line control signal which are outputted by 
the 2nd sraart controller 302 are prograraraed within the start through the 
1st serial bus 204 like 2nd display C-systera 300 by PR0M206 in the 

exterior of this 2nd smart controner 302. The typical serial bus and 
typical protocol of an industry standard which can be used as 1st serial 
bus 204 arc 12 C bus. These registers are first prograraraable in 
alternative with the flash memory 303 included in the sraart controller 
chip (in this case, PR0M206 is not required). 

Like 2nd display C-systera 300, the 2nd serial bus 208 is used further 
again in order to exchange inforraation between the 2nd sraart controller 
302 and a host system 105. This communication channel can be used and 
the software in a host system 105 can change dynamically the train and 
line control signal which are outputted by the smart controller 302. The 
1st and 2nd serial buses (204 and 208) do not need to be separate buses, 
and note again that it can consider as the same bus instead. 
The external drive buffer 306 is not needed for [ since it differs in 
2nd display C-systera 300, the analog reference level of high power is 
comparatively turned to the train driver 108 and it drives on Rhine 
120 ]. Instead, the 2nd smart controller 302 carries out the direct 
output of the analog reference level of low power to the train driver 
354 which can use the analog reference level of low power comparatively 



through Rhine 120. 

Drawing 4 A is the more detailed block diagram of the 1st smart 
controller 202 included in 1st display C-system 200. The 1st smart 
controller 202 possesses data / synchronous-input circuit 402, the data 
output circuit 404, the chip control circuit 406, the register input 
circuit 408, the programmable register 410, the multiplexer circuit 413, 
the train control circuit 419, the line control circuit 421, the high 
power analog output circuit 416, and the flash memory 303 as an option. 
Data / synchronous-input circuit 402 receives an indicative data and a 
synchronizing signal through Rhine 104 from a host system 105. Data / 
synchronous-input circuit 402 is connected to the chip control circuit 
406 through the data output circuit 404 and Rhine 405 through Rhine 403. 
The register input circuit 408 can receive digital value from a host 
system 105 through the external PR0M206 to 2nd serial bus 208 through 
the 1st serial bus 204. The register input circuit 408 is connected to a 
register 410 through Rhine 409. The register input circuit 408 can 
receive digital value from a flash memory 303 in alternative. 
A register 410 is connected to the chip control circuit 406 through 
Rhine 411. A register 410 is connected to the multiplexer (MUX) circuit 
413 through Rhine 412 again, and this multiplexer circuit is further 
connected to the chip control circuit 406 through Rhine 415 in the high 
power analog output circuit 416 through Rhine 414. 

The chip control circuit 406 receives information from the programmable 

register 410 through data / synchronous-input circuit 402 to Rhine 411 
through Khinc 40o. In ihis way, ihc received information is used and the 
chip control circuit 406 transmits timing and a control signal to the 
data output circuit 404 through the line control circuit 421 and Rhine 
422 in the train control circuit 419 at the high power analog output 
circuit 416 through Rhine 420 through Rhine 418 through Rhine 417. 
The data output circuit 404 receives the chip control circuit 406 to 
timing and a control signal for an indicative-data signal through Rhine 
417 through Rhine 403 from data / synchronous-input circuit 402. The 
data output circuit 404 transmits an indicative-data signal to the train 
driver 108 through Rhine 107. 

The train control circuit 419 receives timing and a control signal from 
the chip control circuit 406 through Rhine 418. The train control 
circuit 419 transmits timing and a control signal to the train driver 
108 through Rhine 106. 

The line control circuit 421 receives timing and a control signal from 
the chip control circuit 406 through Rhine 420. The line control circuit 
421 transmits timing and a control signal to the line driver 114 through 



Rhine 112. 

Finally, the high power analog output circuit 416 receives the MUX 
circuit 413 to digital value through timing, a control signal, and Rhine 
415 through Rhine 422 from the chip control circuit 406. The high power 
analog output circuit 416 sends the analog reference level of high power 
to the train driver 108 comparatively through Rhine 120. 
Drawing 4 B is the more detailed block diagram of the 2nd smart 
controller 302 included in either 2nd display C-system 300 or 3rd 
display C-system 350. The 2nd smart controller 302 as well as the 1st 
smart controller 202 possesses data / synchronous-input circuit 402, the 
data output circuit 404, the chip control circuit 406, the register 
input circuit 408, the programmable register 410, the multiplexer 
circuit 413, the train control circuit 419, and the line control circuit 
421. Differing in the 1st smart controller 202, the 2nd smart controller 
302 includes the low power analog output circuit 450. 
Data / synchronous-input circuit 402 receives an indicative data and a 
synchronizing signal from a host system 105 through Rhine 104. Data / 
synchronous-input circuit 402 is connected to the chip control circuit 
406 through the data output circuit 404 and Rhine 405 through Rhine 403. 
The register input circuit 408 can receive digital value from a host 
system 105 through the external PR0M206 to 2nd serial bus 208 through 
the 1st serial bus 204. The register input circuit 408 is connected to a 
register 410 through Rhine 409. The register input circuit 408 can 
receive digital value from a flash memory 303 in alternative. 
A rogistor 410 is connected to the chip control circuit 406 through 
Rhine 411. A rogisLcr 410 is connected to the multiplexer (MUX) circuit 
413 through l^hino 412 again, and this multiplexer circuit is connected 
to the low power analog output circuit 450 through the chip control 
circuit 406 and Rhine 415 through Rhine 414. 

The chip control circuit 406 receives information from the programmable 
register 410 through data / synchronous-input circuit 402 to Rhine 411 
through Rhine 405. In this way, the received information is used and the 
chip control circuit 406 transmits timing and a control signal to the 
data output circuit 404 through the line control circuit 421 and Rhine 
422 in the train control circuit 419 at the low power analog output 
circuit 450 through Rhine 420 through Rhine 418 through Rhine 417. 
The data output circuit 404 receives the chip control circuit 406 to 
timing and a control signal for an indicative-data signal through Rhine 
417 through Rhine 403 from data / synchronous-input circuit 402. The 
data output circuit 404 transmits an indicative-data signal to the train 
driver 108 through Rhine 107. 



The train control circuit 419 receives timing and a control signal from 
the chip control circuit 406 through Rhine 418. The train control 
circuit 419 transmits timing and a control signal to the train driver 
108 through Rhine 106. 

The line control circuit 421 receives timing and a control signal from 
the chip control circuit 406 through Rhine 420. The line control circuit 
421 transmits timing and a control signal to the line driver 114 through 
Rhine 112. 

Finally, the low power analog output circuit 450 receives the MUX 
circuit 413 to digital value through timing, a control signal, and Rhine 
415 through Rhine 422 from the chip control circuit 406. When the 2nd 
smart controller 302 is used with 2nd display C-system 300, the low 
power analog output circuit 450 transmits the analog reference level of 
low power to the drive buffer 306 through Rhine 304. When the 2nd smart 
controller 302 is used with 3rd display C-system 350, the low power 
analog output circuit 450 transmits the analog reference level of low 
power to the train driver 354 which can use the analog reference level 
of low power through Rhine 120. 

Drawing 5 is outline block diagram ****** which shows the input/output 
of a train driver (108 or 354). A train driver (108 or 354) receives 
[ the analog reference level (VO, VI, . . . , VX) (high power or low power) 
of X+1 ] control and a timing signal for digital display data through 
Rhine 106 further through Rhine 107 through Rhine (120 or 304) as an 
input. A train driver (108 or 354) outputs much (p+l) analog voltage 
applied to tino train electrode of a display 110 through Rhine 109. 
l^ach with an indicative-data value of n bits is latched, and is changed 
into one of the analog voltage of p+l using the analog reference level 
of X+1. In a translation process, the analog reference level of X+1 is 
usually used so that the nonlinear transfer curve (transfer curve) 602 
of a liquid crystal display (LCD) may be resembled. 

Drawing 6 is the graph of the typical nonlinear LCD transfer curve 602. 
The permeability (whenever [ transmission and transfer ]) of a display 
pixel (pixel) is plotted to the electrical potential difference applied 
to the both ends of a pixel. For explanation, the reference voltage of 
(X= 9) is shown from VO corresponding to the linearity step in 
permeability to V9. Such reference voltages are analog reference level 
used by the train driver (108 or 354), in order to change into the 
analog voltage to which the data value of n bits is applied by the train 
electrode of a display 110 through Rhine 109. 

Drawing 7 A is the block diagram of the 1st suitable embodiment 700 
which the high power analog output circuit 416 in drawing 4 A or the low 



power analog output circuit 450 in drawing 4 B is, is worn, and 
possesses In this 1st embodiment, it is required for D/A converter 
702 to be sufficiently small size so that those some can be easily 
included in a smart controller chip (202 or 302). 

As shown in drawing 7 A, X+1 internal digital-to-analog (D/A) transducer 
702 outputs analog reference level (AO, Al, AX). About the low 

power analog output circuit 450, the output of D/A converter 702 is low 
power comparatively. About the high power analog output circuit 416, the 
output of D/A converter 702 must be high power more. 

D/A converter 702 receives an input signal through Rhine 415 from X+1 2 
input 1 output multiplexer 704 in the MUX circuit 413. Each 2 input 1 
output multiplexer 704 is controlled by the polar (POL) signal, and 
chooses REF+ which is two reference values, or REF-. A POL signal is 
received by the MUX circuit 413 through Rhine 414 from the chip control 
circuit 406. 

Each of these reference-values REF+ and REF- is chosen through Rhine 412 

from the digital value of a large number memorized by one of the 
register files of two in the programmable register 410 (X+l). Choosing 
from much digital value of each register file can be performed with 
various means. For example, as shown in drawing 7 A, the 5 input 1 
output multiplexer 706 of two (X+l) individuals which are recording five 
digital value on each register file can be used. These 5 input 1 output 
multiplexers 706 are controlled by the curvilinear selection (CUR) 
signal received from the chip control circuit 406 through Rhine 414. 
Each digital vhIuo of a register file can be made lo correspond to a 
different transfer curve. Therefore, if it sees as a whole, a smart 
controller (202 or 302) can memorize two or more transfer curves shown 
with Curve A, Curve B, Curve C, etc. by the register file. 
As shown in drawing 7 A, two versions of each transfer curve shown with 
the notation of + and - are memorizable to two related register files. 
The 2 input 1 output multiplexer 704 chooses which shall be used as an 
input to D/A converter 702 between + of a transfer curve, and the 
version of - according to the value of a POL signal. It can generate by 
the chip control circuit 406, and when a POL signal is the arbitration 
of display-line time amount (display line time), it switches + of a 
transfer curve, and the version of -, or fixes the selected reference 
value to + of a transfer curve, or the version of -. 
One of the applications of switching + of a transfer curve and the 
version of - is reversing the polarity of LC (liquid crystal) member 
between the addresses of a line. 

The analog output of D/A converter 702 must be resolution sufficiently 



high although the nonlinearity of the transfer curve of liquid crystal 
is compensated correctly. That is, the digital value of a register file 
must have sufficient number of bits so that the analog output of D/A 
converter 702 can be adjusted to a precision higher than the precision 
of the output of a train driver (108 or 354). Typically, the current 
train driver has the precision of 20raV order, since the whole (forward, 
negative both) transfer curve of liquid crystal must be covered — 
analog output — receiving — the electrical-potential-difference range 
required now — about 10 ~ it is V. Since it is 29= 512 in 10V/20mV=500 
when D/A converter 702 changes digital value into an analog value in 
linearity, digital value must have the precision of at least 9 bits. 
In drawing 7 A, the number of bits to each digital value is m. Therefore, 
if the above-mentioned count is used, m must be at least 9. When 
nonlinear D/A converter 702 is used, about the section of the transfer 
curve whose change of whenever [ transfer ] is not so rapid, the number 
of bits can be decreased by permitting gross errors more again by 
centralizing the highest analog precision on the section of a transfer 
curve when whenever [ transfer ] changes rapidly with an electrical 
potential difference. 

Drawing 7 B is the 2nd and the block diagram showing a substitute 
embodiment possessing either the high power analog output circuit 416 of 
drawing 4 A, or the low power analog output circuit 450 of drawing 4 B. 
Its size of D/A converter 702 is large, and when this 2nd embodiment 

cannot include them some in a smart controller chip (202 or 302) easily, 
it is suitable. 

It differs in the 1st embodiment 700, and in the 2nd embodiment 750, 
since all the analog reference level (AO, Al, ... AX) of X+1 is driven, 
one D/A converter 752 is used. The input to D/A converter 752 (X+1), 
It comes from the input 1 output multiplexer 754. This (X+1) input 1 
output multiplexer 754 chooses one of the X+1 digital reference value 
outputted by the 2 input 1 output multiplexer 704. (X+l) The input 1 
output multiplexer 754 is controlled by the selection (SEL) signal 
received from the chip control circuit 406 through Rhine 414. 
Each analog output of D/A converter 752 is supplied to specific one of 
X+1 sample and the hold (S/H) circuits 758 by the refresh circuit 756. 
The specific S/H circuit 758 to which analog output is supplied 
corresponds to the digital reference value chosen by the input (X+1) 1 
output multiplexer 754. 

Since a dynamic storage means (dynamic storage) is usually used and the 
refresh circuit 756 is refreshed for the analog value memorized in the 
S/H circuit 758, the S/H circuit 758 must be operating continuously. In 



the output of each S/H circuit 758, a buffer 760 reinforces the drive 
capacity of the analog reference level outputted. To the high power 
analog output circuit 416, a buffer 760 must be high power comparatively. 
To the low power analog output circuit 450, a buffer 760 must be low 
power comparatively. 

In the 2nd embodiment 750 as well as the 1st embodiment 700, the two 
input each 1 output multiplexer 704 chooses two either, reference-value 
REF+ and REF-. Each of these reference values is chosen from the digital 
value of a large number memorized by one of the register files of the 
lot in a register 410. Choosing from much digital value of each register 
file can be performed with various means. For example, in drawing 7 B, 
the 5 input 1 output multiplexer 706 is used. 

Furthermore, each of much digital value of a register file can be made 
to correspond to a different transfer curve in the 2nd embodiment 750 as 
well as the 1st embodiment 700. Therefore, if it sees as a whole, a 
smart controller (202 or 302) can memorize two or more transfer curves 
shown with Curve A, Curve B, Curve C, etc. by the register file. For 
oxrimplo, in drawing 7 B, the total of a transfer curve is 5. 
Furthermore, in the 2nd embodiment 750 as well as the 1st embodiment 700, 
a smart controller (203 or 302) memorizes two versions of each transfer 
curve to two related register files. + The notation of - shows these two 
different versions. The 2 input 1 output multiplexer 704 chooses which 
version of + of a transfer curve, and - is used as an input to the input 
(X+1) 1 output multiplexer (MUX) 754. The 2 input 1 output multiplexer 
704 is the polarity (POL) of the interior received from the chip control 
circuit 406 through RAIN 414. 

It is controlled by the signal. A POL signal has the programmable 2 
input 1 output multiplexer 704 so that reference-value REF+ and REF- may 
be switched at the time of the arbitration of display-line time amount, 
or so that the selected reference value may be fixed to + of a transfer 
curve, or the version of -. 

Finally, like the 1st embodiment 700, since analog reference level (AO, 
Al, AX) can compensate the nonlinearity of the transfer curve of 

liquid crystal correctly, it must be sufficiently high resolution. That 
is, the digital value of a register file must have sufficient number of 
bits so that the analog output of D/A converter 752 can be adjusted to a 
precision higher than the precision of the output of a train driver (108 
or 354). The current train driver has the precision of 20mV order 
typically. The transfer curvilinear whole of liquid crystal (forward, 
negative both) 

Since it must cover, the electrical-potential-difference range required 



now is about lOV to analog output. Since it is 29= 512 in 10V/20raV=500 
when D/A converter 752 changes digital value into an analog value in 
linearity, digital value must have the precision of at least 9 bits. In 
drawing 7 B, the number of bits to each digital value is m. Therefore, 
if the above-mentioned count is used, m must be at least 9. When 
nonlinear D/A converter 752 is used, about the section of the transfer 
curve whose change of whenever [ transfer ] is not so rapid, the number 
of bits can be decreased by permitting gross errors more again by 
centralizing the highest analog precision on the section of a transfer 
curve when whenever [ transfer ] changes rapidly with an electrical 
potential difference. 

Three graphs of Display gamma are shown in drawing 8 A, and 8B and 8C. 
What plotted the value of the degree pair DAC of transfer of a display 
is known as display gamma. Drawing 8 A shows the linear display gamma. 
In order to obtain the linear display gamma, analog reference level is 
chosen so that the linearity step of whenever [ transfer ] may be 
realized as a function of the value of DAC. About a type with a display 
image, the case of being desirable often has the display gamma of those 
other than Linearity gamma. For example, nonlinear gamma is effective 
for the image creation activity (imaging work) for which control exact 
about overall reappearance of an image is needed in order to make what 
was printed agree. It will become important as the flat-panel display 
[ display / cathode-ray tube (CRT) ] which can make the color range 
large begins to replace such an image creation activity for CRT of the 
desktop mold for using it for desktop publishing and graphic arts. 
Controlling gamma display by analog reference level to a train driver is 
the technique which excelled for controlling Display gamma, and it is a 
color look-up table (CLUT). 

It has a big advantage to control by law. If a color look-up table is 
used in order to realize nonlinear gamma, the value of many DACs which 
have the same transfer value will be produced. For this reason, the 
price of the flat-panel display with which the value of DAC is usually 
restricted to 64 level becomes high. Instead, the value of all DACs is 
equivalent to the only transfer value by adjusting analog reference 
level. 

Furthermore, by using the approach of adjusting analog reference level, 
analog reference level can be set up with the software in a host system 
105 so that a user can adjust Display gamma according to the application 
to be used. Moreover, a manufacturer can choose easily out of a 
different curve which could program various gamma curves beforehand for 
the smart controller chip (203 or 302) (reference, such as Curve A, 



Curve B, etc. of drawing 7 A and 7B) , and was beforehand programmed by 
the software in a host system. 

It can also use for compensating the temperature change in a display by 
adjusting analog reference level, an electrical potential difference 
with the higher transfer curve [ as opposed to / it is alike, take and / 
liquid crystal ] (refer to drawing 6 ) from which temperature changes — 
or it shifts to the direction of a lower electrical potential difference. 
Consequently, the property of a display will change especially to a 
gray-scale image. Since a smart controller (202 or 302) can adjust 
analog reference level, it has the capacity compensated to such a 
temperature change. It is also possible to also choose from compensated 
[ temperature-] gamma curves by which the smart controller (202 or 302) 
used the external signal inputted into self, and was programmed 
beforehand, and to change analog reference level with the system 
software in a host system 105. 
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[Procedure revision] 

[Filing Date] April 26, Heisei 13 (2001. 4.26) 
[Proposed Amendment] 
2. Claim 

1. In Order to Control Train and Line Driver of Active Matrix Display 
They are ** and a single integrated-circuit device, 

The digital timing signal and digital control signal which were supplied 

to said line driver 

The line control circuit for generating, 

The digital timing signal and digital control signal which were supplied 
to said train driver 

The train control circuit for generating. 

Selection analog voltage is generated and it is said selection analog ** 
to said train driver. 

is supplied and it is ****** about two or more train electrodes of 
said active matrix display. 
The analog circuit of a ** sake, 

DIJITA corresponding to said selection analog voltage supplied to said 
train driver 

The register connected to said analog circuit for memorizing a RU value, 
Multi-PUREKU connected to said register for choosing from said digital 

value 
SA, 

Said digital value chosen by said multiplexer is received, and he is 
said Ma. 

Said selection analog ** corresponding to said digital value chosen by 
RUCHIPUREKUSA 

Di in said analog circuit for supplying ** level to said train driver 
The device which consists of a JlTARU-analog transducer. 

2. Drive Buffer in Exterior of Said Single Integrated-Circuit Device is 

Said AKUTIBUMA. 

To said train driver for driving said two or more train electrodes of a 

trick SUDI spray 

Before receiving and supplying said selection analog voltage, it is the 
power of said selection analog voltage. 
The device of claim 1 made to increase. 

3. Said Selection Analog Voltage is Comparatively Low Power, and Said 
Train Driver Describes above. 

It is comparatively low PA to said two or more train electrodes of an 



active matrix display. 

Debye of claim 1 currently designed so that the analog voltage level of 

WA may be supplied 
SU. 

4. In Order to Control Train and Line Driver of Active Matrix Display 
It is a system, 

A timing signal and a control signal digital [ receiving digital display 

information and ] 

The chip control circuit for generating, 

A digital timing signal and a digital control signal are received from 
said chip control circuit, 

And the function of the said timing signal and control signal which were 
received from said chip control circuit 

It is ** to said chip control circuit for carrying out and supplying a 
line control signal to said line driver. 
The line control circuit **(ed), 

A digital timing signal and a digital control signal are received from 
said chip control circuit, 

And the function of the said timing signal and control signal which were 
received from said chip control circuit 

It is ** to said chip control circuit for carrying out and supplying a 
train control signal to said train driver. 
The train control circuit **(ed), 

Said daisy which generated selection analog voltage and was received 
from sHid chip control circuit 

As a I'unction of TARU display information, they are such selection 
analog voltage to said train driver. 

The analog circuit connected to said chip control circuit for supplying, 
Said ANARO for memorizing the digital value corresponding to said 
selection analog voltage 

The register connected to the GU circuit, 

The multiplexer for choosing from said digital value. 

The digital value chosen by said multiplexer is received, and it is said 
Mull. 

Said selection analog voltage corresponding to the digital value chosen 
by CHIPUREKUSA 

Digital-A in said analog circuit for supplying to said train driver 
NAROGU converter 

The single integrated-circuit smart controller which has ** 
since — the becoming system. 

5. PUROGU by Which Said Digital Value was Connected to Exterior of Said 



Single Integrated-Circuit Device 

The system of claim 4 received from the read-only memory in which a ram 
is possible. 

6. System of Claim 4 by which Said Digital Value is Received from Host 

System 

7. Said Digital Value — Flash Memory inside Said Single Integrated- 
Circuit Device 

The system of claim 4 ****** (ed). 

8. Display Gamma Function [ as Opposed to Flat-panel Display in Said 
Digital Value ] 

in order to adjust — the software in said host system — dynamic — 
decision 

**** — the system of claim 6 which consists of things. 

9. 1st ** corresponding to 1st and 2nd Selection Analog Voltage Level in 
Said Register 

**** 2 digital value is memorized and said multiplexers are these 1st 
and 2nd Di. 

from a JITARU value — choosing — and said digital-to-analog inside 
said analog circuit — strange 

said digital value as which **** was chosen by said multiplexer — 
receiving — and 

Said ANARO corresponding to said digital value chosen by said 
multiplexer 

The system of claim 4 which supplies a GU voltage level to said train 
driver. 

10. Said 1st Digital Value is Forward and Said 2nd Digital Value is 
Negative. 

It is the system of claim 9, 

It synchronizes with the timing signal supplied to said train driver, 
and is said multiplexer. 

In order to switch selection of said 1st or 2nd digital value made as be 

alike 

The polar signal added to said multiplexer is included further, and it 
is said 1st [ the ] or the 2nd. 

By the switch to ** digital value, it is the liquid crystal member of a 

flat-panel display. 

The system by which ****** happens. 

11. Display Gamma Function of Plurality [ Digital Value / Which was 
Memorized in Said Register / Said ] 

The system of claim 4 which expresses. 



12. Said Register Contains 1st, 2nd, 3rd, and 4th Register Files, 

the 1st forward digital value memorized from said 1st register file — 
or 

** for choosing the 2nd forward digital value from said 2nd register 
file 

It is the multiplexer of 1 and said 1st forward digital value is a flat 
panel. 

It relates to the 1st [ to a display ] display gamma function, and is 
said 2nd forward DIJITA. 

A RU value is ****** to the 2nd [ to this flat-panel display ] display 

gamma function. 

** and this 1st multiplexer. 

The 1st negative digital value from said 3rd register file, or said 4th 
/ the 

The 2nd Mull for choosing the 2nd negative digital value from a ** 
register file 

It is CHIPUREKUSA and said 1st negative digital value is said 1st 
display gamma Seki. 

In relation to a number, said 2nd negative digital value relates to said 

2nd display gamma function. 

This 2nd multiplexer to carry out. 

Said digital value chosen by said 1st multiplexer or the above 

Said digital value chosen by the 2nd multiplexer is chosen and chosen. 

the selection analog vol tagc corresponding to said digital value carried 

Said train DO for driving at Least one train electrode of a matrix 
display 

Said ANARO for supplying said generated selection analog voltage to 
RAIBA 

It is said selected DlJlTA to said digital-to-analog converter in a GU 
circuit. 

The 3rd multiplexer which supplies a RU value 
** — since — the becoming system of claim 4. 

13. Said Register Contains 1st, 2nd, 3rd, and 4th Register Files, 
The 1st digital value or said 2nd RE from said 1st register file 

1st multi-PUREKU for choosing the 2nd digital value from a JISUTA file 
SA, 

The 3rd digital value or said 4th RE from said 3rd register file 

2nd multi-PUREKU for choosing the 4th digital value from a JISUTA file 

SA, 

Said digital value chosen by said 1st multiplexer or the above 



Said digital value chosen by the 2nd multiplexer is chosen and chosen. 
It is said A in order to generate the selection analog voltage 
corresponding to said digital value carried out. 

It is said selected DIJITA to the digital-to-analog converter in a 
NAROGU circuit. 

The 3rd multiplexer which supplies a RU value, 

Said selection analog voltage is received and it is the 1st thump about 
said selection analog voltage. 

It sends to either RU and a hold circuit or the 2nd sample and hold 

circuit. 

The refresh circuit of a sake 

Said selection analog voltage from said 1st sample and hold circuit is 
received, 

And since two or more train electrodes of said active matrix display are 
driven 

The 1st buffer which supplies said selection analog voltage to said 
train driver. 

Said selection analog voltage from said 2nd sample and hold circuit is 
received, 

And since two or more train electrodes of said active matrix display are 
driven 

The 2nd buffer which supplies said selection analog voltage to said 
train driver 

— since — the becoming system of claim 4. 
14. Said Register is the 1st, the 2nd, the 3rd, the 4th, the 5th, the 
6th, the 7th, and iho 8th. 
A register is included, 

The 1st forward digital value memorized by said 1st register or said 2nd 
[ the ] 

The 1st MARUCHIPU for choosing the 2nd forward digital value memorized 

by the register 

It is REKUSA and said 1st forward digital value is a flat-panel display. 
It is alike, and relates to the 1st receiving display gamma function, 
and said 2nd forward digital value is this FU. 

it relates to the 2nd [ to a rat panel display ] display gamma function 

— this — the 1st 

Multiplexer, 

The 1st negative digital value memorized by said 3rd register or said 
4th [ the ] 

With the 2nd multiplexer for choosing the 2nd negative digital value in 
a register 



It is and said 1st negative digital value relates to said 1st display 
gamma function, 

said 2nd negative digital value relates to said 2nd display gamma 
function — this — the 2nd 
multiplexer, 

The 3rd forward digital value memorized by said 5th register or said 6th 
[ the ] 

The 3rd MARUCHIPU for choosing the 4th forward digital value memorized 
by the register 

It is REKUSA and said 3rd forward digital value is said 1st display 
gamma function. 

It is related and said 4th forward digital value relates to said 2nd 
display gamma function. 
This 3rd multiplexer, 

The 3rd negative digital value memorized by said 7th register or said 
8th [ the ] 

With the 4th multiplexer for choosing the 4th negative digital value in 
a register 

It is and said 3rd negative digital value relates to said 1st display 
gamma function, 

said 4th negative digital value relates to said 2nd display gamma 
function — this — the 4th 
** multiplexer, 

Said digital value chosen by said 1st multiplexer or the above 
for choosing said digital value chosen by the 2nd multiplexer 

Five multiplexers, 

Said digital value chosen by said 3rd multiplexcM" or Lho above 
** for choosing said digital value chosen by the 4th multiplexer 
Six multiplexers. 

Said digital value chosen by said 5th multiplexer or the above 
Said digital value chosen by the 6th multiplexer is chosen and chosen. 
Said announcer for generating the selection analog voltage corresponding 
to said digital value carried out 

It is said selected daisy to said digital-to-analog converter in a log 
circuit. 

The 7th multiplexer which supplies a TARU value, 

said selection analog voltage — receiving — and said selection analog 

voltage — the 1st — maintenance 

The 1st sample and hold circuit or the 2nd were held as **** level. 
RIFURETSU for sending to either of the 2nd sample and hold circuit as 
level 



SHU circuit, 

It is a carrier about the level on which said 1st [ the ] from said 1st 
sample and hold circuit was held. 

tttt — and two or more train electrodes of said active matrix display 

are driven 

The 1st BA which supplies the level on which said 1st [ the ] was held 

to said train driver at the sake 

FFA, 

It is a carrier about the level on which said 2nd [ the ] from said 2nd 
sample and hold circuit was held. 

**** — and two or more train electrodes of said active matrix display 
are driven 

The 2nd BA which supplies the level on which said 2nd [ the ] was held 

to said train driver at the sake 

FFA 

** — since — the becoming system of claim 4. 

15. In Order to Control Train and Line Driver of Active Matrix Display 
It is the approach of using and a single integrated-circuit device, 
Display information is received from the interface to a host system. 
Digital TAIMI of the 1st set for said line drivers from said received 
display information 

A NGU signal and a control signal are determined, 

Digital TAIMI of the 2nd set for said train drivers from said received 

display information 

A NGU signal and h conirol signal are determined, 

Two or more DR used in order to generate two or more corresponding 

selection analog vollago level 

An IJITARU value is memorized, 

To said display information received from said host system using the 
multiplexer 

It is based and at least one of said two or more of the digital value is 
chosen. 

As a function of said selected digital value, it is said corresponding 
selection >>>>>>>>>> i<***. 
A bell is generated. 

About said digital timing signal and digital control signal of the 1st 
set, it is said line driver. 

It outputs. 

About said digital timing signal and digital control signal of the 2nd 
set, it is said train driver. 
It outputs, 



Said selection analog voltage level is supplied to said train driver. 
How to consist of a step. 

16. From Programmable Read-only Memory of Exterior of Said Integrated- 
Circuit Device 

Claim 15 which contains further the step which receives said two or more 
digital value first 

17. Is Digital Value Which is Said Plurality Interface to Said Host 
System? 

The approach of claim 15 ****** (ed). 

18. Said Two or More Digital Value is for Software in Said Host System, 
the approach of claim 17 determined dynamically. 

19. 1st Digital Value in Said Two or More Digital Value is Forward, and 
it is Said **. 

The 2nd digital value in the digital value of a number is negative, and 
it is said 1st DE further. 

It is a polar signal in order to choose from an IJITARU value and said 
2nd digital value alternatively. 

An approach including supplying said multiplexer according to claim 15. 

20. It is 1st Multi-PUREKU about 1st Digital Value or 2nd Digital Value. 
It chooses by SA, 

It is the 2nd multiplexer about the 3rd digital value or the 4th digital 
value. 

It chooses, 

Said digital value chosen by said 1st multiplexer or the abcwo 

About said digital value chosen by the 2nd multiplexer, it is the 3rd 

MARUCHIPU. 

It chooses by REKUSA, 

About said digital value chosen by said 3rd multiplexer, he is selection 
announcer. 

It changes into a log electrical potential difference, 

as the level on which the 1st was held in said selection analog voltage 

— the 1st sample — and 

It is the 2nd sample and hole as a hold circuit or level on which the 
2nd was held. 

It is delivery to either of the DO circuits. 

Level on which said 1st [ the ] from said 1st sample and hold circuit 

was held, 

Said train driver is supplied through the 1st buffer, and it is said 
active MATORIKKUSUDE. 

Two or more train electrodes of ISUPUREI are driven. 



Level on which said 2nd [ the ] from said 2nd sample and hold circuit 
was held, 

Said train driver is supplied through the 2nd buffer, and it is said 
active MATORIKKUSUDE. 

Two or more train electrodes of ISUPUREI are driven. 
The approach of claim 15 which consists of a step. 

21. Receive Indicative Data from Interface to Host System, and it is 
Front. 

The data/synchronous input for supplying said digital display 

information to an account chip control circuit 

Circuit 

since — the becoming system of claim 4. 



[Translation done. ] 
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(14) ^^®200 2-5 0 9 62 1 

y^'T.f -f xyi"f 1 1 0 6OffSffitj^«S?n«tTK*?'<^t 1 1 4Umio 

Kn-v 1 0 2Wtl-gfU{i, ::3y>-n-'=?102 3i^<3'7'<>'l 1 S$riMTSi|l 

^iliaig 1 1 6{i. f -r 1 1 0<O•f^B^c^).&lll•E*S?^^'& 

|1§-r<>ii«<OPfl^5!?*4L'.<>p iitii^ LCSiS (LC inversion) t^iiii&o L 
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(15) ^ig2002-5()962 1 

[T.^-yj :ny yxJ-^f-'jT'ZO 2. ^ !(/.)-> 'J T JW-A;^ 2 0 4 . ■:fv}iry 
ATSi^fj:m^miWm;i^V (PROM) /2 0 6 w^V^2<7>■>';TJ^.'^ 
7s 2 0 s I'^A.'Ci/^^So 

hu^7 2 0 2t^. ^-T V 1 0 64':/MT?y^Jf»fl^4'. ,5iU=7'f>'l QTl'iV 

\..x^r-9^. r-iTsifv^ 1 1 of'j^iimgH'^'f 1 0 9t.fr LT®^? 

it«>5i| 0 8^-:3i^ST*„ r-( 7.-rv< 1 1 oa, T^^f ^ /-^ h 'J y 

1 1 2i'-frL.T, f x/i"f 1 1 ^^ftsmm^y^y 1 1 5i'-in.Tj^M?it 
^■,^TK7'^-''l 1 4(^ji-ii--&o 

.r(^.)v7.r A 2 0 OUi5*t'2>^ 1<^):^"^^ h 3 > h D - 2 0 2 ii. 

1 2 o*frtT5ijK 7^-/^1 0 su*rLTi6i!jt«>o i<onge*^i^iai&i i 

? hV:.. ^1 h :3> h 2 0 2lCj:-3Tdl:^3^H-6. J:b*^ft3''W 

oTl^KDvV 7)V-'':^^ 2 0 4 l>-frLT^5fi>U/n^^>7i.?*U-,<, ^1 «v 'JT 

CFynh:3;VJi, I ' C ^-t-^*, tl-g&W P R OM 2 0 6 ^ ^ 1 w;^ 
•v-f3yhn>-720 2cr)til/;4-yn^5^7i.-e3;4bii: t J: i?, ^1 «7.-^- 
^:3V^D-^202{^. ^'Tl<nr'\ x r K -> 5; T A w^i^tc-fri^-frT HIS: 

^ »5 U . §5 2 « V ') T .'U^f 7v 2 0 8 »is ^1 - h3:/H3-^202 
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(15) iSa2 0()2-5 0 9 62 ! 

fc*;; ^v•Ari^ 1 0 5 t(r^m'V•mt^^ k^-ribfz^izm^yiho i<^Ji 
I^^y ),n>-7 2 0 2 Hi:-pTai+)?it'&> T + Cf ^fl^.O'fT 

^Jiiii-(t#l-K)a5ic#.MT^ cifl^-tiio ^i.^o=^2<?)->VTJV/?;^ (2 0 4 

'J ^ H tife-E-^o vl<?5^ 2 ^f 'f 7s ri' -f > h n- iWv 7»f A 3 0 0 Ji, ® 2 <?> 

7sV- h Z7 y N y -/S 0 2 t.^gft.'^-;' 7 r 3 0 6 $'-g-^•r•^^<>o 

!^ l<?)-r< T-ZV-f fD-JW->7.-fA 2 0 0 tiEltif::, ^t^'T- ^ 

^->7.tA<?)J: 9 'S^€<oSl ^Itj&^^B^^* 7s h v7.rA l 0 5 55^^>^2 
<7>7.-7-h3>'hD-'73 0 2 (CAfl?lt'&o C«^2<?>;?.-7- h 3 >' N V 

3 0 2{4s v-f y 1 0 6S'•i^UT?lJ$lJ^ae■t^:s ,iacjf7'r>' i o rtiMTS* 

f - 4- s f -r 7. 7" P-f 1 10 (DTimWi^ 7 -f >' 1 0 9 4•■^^ L-Cg5S£? ?!j K 
-f -"^ 1 0 8 U jgtT*,, f -f 7s 7'l"f 1 1 0 ti^ T -f -f 7"^^ h v ^' f 
"s/l"r<fc-&i'^(i:s ffi<^|ll.^Uiei!)?*i*f>f;^yi"l'i:-r-&ifca^-C^4o 7s 
N^y ho-v 3 0 2tis Sr^s fflilpiS^^, y 4 > 1 1 2 4-:^UTs f 
^;^7'H' 1 1 Owffmffit::?'!' VI 1 5 4•i^LTS^?^i.^>^T K^ -f^U 1 4 

^bi^. ^1 < 7s /l"i' :^ y h ;W v7.r A 2 0 0 tl^lfl^t-:, ^2<?>7s 
•v^f3yhn^7 3 02 KJ: -pTffitJ ^ iii->m^af^mm^-^rii. C «^ 2 (O 
7.^^ h Kn-*? 3 0 2 o^ns&K** P R OM 2 0 6 t J:-pTs KOi/'^ 
T ^-"(5^ 2 0 4 ^-.fl- L.T*S«!><?> T *> t y D 5 A ^ n* o » l<7?-> 'J T JW.'t 5^ 2 

0 4 i:LTlgffl1-*ii:*WS^'5rs ^glflg'5:«-5!i^^l^<^v V ? Jl'-'«7s^0«7'D h 
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(17) «S2C":)2-5 0 9 62 1 

a, !^ 2 <7>7.v- h 3 y h 'J 3 0 2 im^iLt^t: 7 -y v > * V 3 0 3 
iz X -yX^.m * i «*-C § & ( i !i , nf|S<^ P R 0 M 2 0 6 

<7>->V'T}V.'<7. 2 0 SJl, ^2(07.^- h 3 ^' ho- 7 3 0 2 i'J^y. b->5i7^i^ 

^LT. 4^xf->xrA 1 0 5l*)<oy 7 J- '7^7 ti, hn^^ 3 0 

.?IC^S^2<7)v';t;W/«7. (2 0 4510=2 0 8) SlI^<?>^N*;^t<fc-<S£-l{i<fc < 

IjSKOf -f T-yv-f ny bD-;W->;:^-f A 2 0 0 f), lt®!fl5'-W-'^7 

-«Tt a^^^rnk'^tiV^-. ?!l K7 f 1 0 St::|n|JIT'7 -f > 1 2 O-ht-ffiiiT 

tIn 3 0 0Ui5i.'^>r'J>:>gi: ?it-&, ^2<?)7s-7^ hn-'? 3 0 2ti, 

<75,ig|!j.'^-^ 7 T 3 0 6 UmflT'S-.o ?t■^<OlgU)^^*•^' 7 7 3 0 6 i<7.)n^.K7 
- C.) 7 1 D 4* V JV 4- L T , /• W V - « T t D I?' l"^ .-W ^ -< > 
1 2 0±(^. 51J K^-f-'H 0 St-l*3*tT|gt!)T-i£>o «l<Of -f 7.7'V<:iyy D 

-.'i.->7si^A 2 0 0 ii^tsi^is ^29)ri 7.y'v-<ziy ^^v-}^vX7^i^3 o o 

;5r<, hn-7 3 0 2 ^r^Ji*;^ fv;^rA 1 0 5 J: oT T-d ^^^i^BTtfe 
j3:T-7-tf -/^iai'-^JVt'JlitjT-J-^o ^ 1 <?)T" 'f ;^ /U ^ y M^- JW -yT^rA 2 
0 0 t^JtT*?^ 2 <?>f < ;^ / k -f ^ ^ D ^ ;i-->;^ r A 3 0 0 <r>n^M.. 
y 7 7 3 0 6 i?^T-oii#^<?>?!j K?'^ 1 0 8<?>ieil)lfttl-?-OSEi&B^/?!&* 

7^'iatife-6o sI<^^3cof'-f 7x7'l"f 3> hn-)VvXrA3 5 0(a, ^ 
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(IS) ^^^2 0 0 2-5 0 9 62 ! 

^ 3 0 2 ii. 7^ > 1 0 6 S*-iM.T5iJitiJ5P€-^«-> ^ 1 0 7S"^M.T^ 

^f'-?'!-. r-i 7.ri"( 1 1 0 <?>5ymM»^ 7 -f > i o 9tiM.T^ii^$it«>?ij 

f 1 0 8 f f l"< 1 1 0 T 7^ 'f J- V v 

f ;^ y i^r ife^> ^'^{i , mymui^mn ? f -r ;^ -f t -r* i 1 * , 

f^r T.rk'f 1 1 0^^&mmi^y^> 1 1 5UJ:oTS«i?*U-.iTK7 'f.'<l 1 

7^-7- fn^7 3 0 2wnSIStci>«.PROM2 0 6t::J:oT, ^ l<?>v 'J 
rJl.^N*X2 04 «r-ihtT?fl*:><?>T *.U /o^^vA?it4h, ^l<?)v'}T.'U.'w.2 
0 4 ill. *W fig's:. ;^S&5'5:«-?^flgiife^v' V T ;V/^7.,^0'7'a h 

Al--«>itfl^-C$-& (icrj^-g-UJi, PR0M2 0 6{i'J2'?l'^!i'2:''^) o 

^hi^trz. ^2<DT''i ^> > D-.'l'->7.f A 3 0 OtleltJtc. ^2 

(7)-> V r 2 0 S Ji, 2 x-^- h y h n ^ 7 3 0 2 i * X N -> 7. r 

2HJ:oXlilt}S^3t'&?y.5lO=fT^Jiip-i#t'. K)tet#,Mt*> - fca'-fs' *o ^1 
'^rjFm2<DV')T)V.'^7. (2 0 4.^0=2 0 8) fi, SU-^f <^''^;^ t**-£»lJi':p < 
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(15) 1*g2CjOS-50 9 62 ! 

'-cr)Ttti<^^^V-^}^'kn K^-f^f 1 0 8l-lfi]»tT. -f > 1 2 0±tilBiJT 

-7^ f h 3 0 2 ti. 7 v 1 2 0 LT . v-- ^^r? -<r>T -fxi 

hD^^ 2 0 2{i. 7''-^/raSBAS7lll)S&4 0 2, ^ dl^fESft 4 0 4 
, ■f--/7'^»P0fi&4 0 6, l'vX^'Afl@K4 0 8s 7'D/7A!irtfe^ Vv7.^' 

4 10, -7;v^yi-^5'-ifiei]&4 1 3, nmmmmi 1 9. ^mmm^^ 2 1, /^ 

^^^.T7^y + n^'til3t;I5|)&4 1 6, ,5LC^*7'v3 >'i: t T « 7 7 v ^ •? 3 

r-i' /Wi^^Xti^'^^ 0 2{i, hvXri-N 1 0 > 1 0 4i:fi- 

^' V4 0 3 4-yM-Cf-^'m/;llll^4 0 4 SCJ'V'O'4 0 5 t-^LT-f y 7" 
!Slil(l|iIK4 0 6 USi^?*lio 

I' -y 5^ Xfl ElIK 4 0 8 (i. ^ 1 « •> •? T JV'-f 7. 2 0 4 S-ih t TnfE« PRO 
M 2 0 6 35-e>, XCF^2«->')T)W'C7.2 0 8^:^LT*;^ Nv^^ri^ 1 0 5 
Jof'-r v:^ Mit§'^«T«-i55'--C-a:-oo V v';^ AjtJlslli&4 0 8 ti^ 7'l':^4 
0 9«'-iVLTi'-yx^'4 1 oum*?*u-i« -ft-^^ftjUSi, 1'->'x^a:'3 0K4 0 
8 {4, 7 y -> ^ ;^ 'J 3 0 3 f'-r v JWfi^^ftT^ i a^'t a: io 

I' X 4 1 0 {± . 7 -f ^ 4 1 1 S-^h L.T-7- 7 7'^Ji[!l51)?& 4 0 6 ? it* 

o l'v'X^4 1 Oil. ifc. 7-<>'4 1 2l-iMT-7JW-^/l'^'-t (MUX) El 
^4 1 3i~^i^?it, i^-rJV-^-7'l'^-if ^'f ^4 1 4 l-iHT-^ 7" 

isimisiK4 0 6 7^'>'4 1 5^:.fl-LT/^'f 

4 1 6U^i^?*l-6o 
^-y7'gi|8p®IE&4 OB a. y^yAO 5 i-ihLTf ^ ^/ra^At?0B&4 0 2 



http://vsww4ipdl.ncipi.gojp/tjcontentdbenapdl?N0000=21«&N0400^mage/gif&N0 9/25/2006 



Page 1 of 1 



■50) <^^2C":)£-5 0 9 62 1 

^^,^a=IIISp€-t^. v-f 1 Tt^MTf '-#'ai^;@^4 0 4 9 -f 4 1 
S^-:/>tT9!jfiJi^@^4 1 9t^, 7 4 2 0 ^iM-TfrHlJiSIll^ 4 2 1 .l^ 
f y 4 2 2 /■ev-TT-D yiilflEI1^4 1 6 i::iHST<»o 

^ ^ fl-tl' . 7 -f 4 1 7 S-iM-T y 7'$iJP0E& 4 0 6 75^ ^ -f ^ 

y^j'.^cr^jj^-d-s-t^e-rio ■r-i'4iitiliiK54 0 4 !i. 7 -f y 1 0 7 
nm^m'&A 1 9^. ? < :x4 1 s «'.fl-L.t:f'y7'Ki9iiEiar4 0 e^^ii^^-f ? 

!fitiJSP!ill^4 2 Hi. y 4 y 4 2 0 ^-/hLTf- 7 7'^j|i[iia)S&4 0 ejJ^e^-f ^ 
>^SC^HJS[ii-tl'^«-r-&o tT^m0^4 2 1 ti:. 7^' > 1 1 2^-iMt:fT K 

v -f ^ti 1 4 ic^'^' ^yfjkcfmm^tm^t^^ 

^^U, /\'f ^t7-r7-n^ftiltr0fi&4 1 6fA> -l" > 4 2 2^r-^LT-^-;' 7' 
$imiBli^ 4 0 6 3ii*e> ^ 5 y V^C^mmmi:. 51 CF, ■? f > 4 1 5 S':ft-L.TM 
UX0IK4 1 3f)^hr^ v^^'JWfli4*flT-&o /^■'f /^7-r-^-D*^tilfl0IS4 1 

ia4B{i, !^2<?>f -f T./k'f f o - ;v ->;^-f A 3 0 0 ^ fcJi?^ 3 <!0f 
x /l'^ hn-;v->;^rA 3 5 0 c^)v>f n^ncm^^^A* 2 c^)7.-7- h 
2iO<l:<9l?iJa'^7'n.y^'la-C-5b«o ^lo;^-^^- h:jy ^D- 
7 2 0 2 fclSltit::. ^2«;?.--7- ¥ > y v-y d 0 2ii. 
1^4 0 2 , r-'^lkttjmmA: O 4. ^7 7'$IJSPE]S4 0 6, l'v7.^At)|5||^4 
0 8, 7'ar7■^^^^ftfe^^^->'7-?' 4 1 0. '-eJWf-yu^'-^f 0fi&4 1 3> ^flgilPPia 

K4 1 9. :^a'nmmmm4 2 i4'^iiLT'/^<>o «i<^:;^-7- 

h :3>' h 2 0 2 ^2«>.-v- N=!>hn-^ 3 02Ji. D- 
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(jl) ft^S2 0';)£-50 9 62 1 

I' ->• 7s miss 4 0 8 (i. ^1 « -> 'J T JVA-x 2 0 4 S-^n- LT^-I-^W PRO 
M 2 0 6 i'h. ,^CF. ^ 2 «v 'J TJI^^IX 2 0 8 ^-^hLT*;^ h v 1 0 5 

f -f v5'Jl'iBt*-ft-r'6ifc7!»*-C|i'&o l'->'7s?'A^]|iIl?S4 0 8 Ja. v -T 
V4 0 Sl'-iHTP-vX^- 4 1 OUjgSJ¥ll*„ fttWt^fi, U vJs^AtflBl^ 

4 0 8!i, V 3 0 3 d^^bf f v JUBt^fll"* ^ ^ t!'*'^?^ *<» 
l'->'X^4 1 Qii. "70 4 1 lS'cft-tT-^->':/HPiaK4 0 et^^il^Slt'S 

o l'->'7x?^4 1 Oti. i/tr, 7^>4 1 2 4-ihLT-v)V-:^/V^-9- (MUX) 0 
1^4 1 3t^^Sa?n. y-l'^'^tmi^ti, •^'f >'4 1 4t-^LT-^y7' 

©J»|l|5IijS4 0 6 lis SICF, y^VA\ 5 1' .fr tT n - .'^'7 - 7 f D ^^ffiljIsiS 4 

5 0 

^ :y r^tJWJ® 4 0 6}^, 5-1' y4 0 5 t'/hL Tf'- ^/|i)fflAA;IiI)S&4 0 2 
!5*i5> SCF. 7 'f:'4 1 1 S'iH.-cyn77A^Bgi5:W v';^? 4 1 0 jJ^P>t*$li«r 
^'i1-*o i9 LT^ML/t:1«$S4-«fflLT. f-7 7'gij8|l|aIJfr4 oefi^-f 

v-f ^^4 1 7*)MTf-iJ'ai3!?lilK4 0 4 9 f >4 1 
SS'tfrL.T?!)l6iJMiaK4 1 St-:. 7 -0 4 2 0 S-^LTfi^ftyiNlIllllS 4 2 1 .51 
(^704 2 2 '|'.frtTi3-."<7-T-7-D^^ti3t3liI^4 5 0 l^ii€T-Oo 

r-^^1jn^4 0 4 ti, >4 0 3l'ihLTf-9'/IHIfiAtJlfiIS&4 0 2 
n'-ts^^f-iJ'-i-tl'. 7O4 1 7 4"/M.Tf--.y 7'i?lUlp0JE&4 0 6j>^C>?''f 5 
yirj^tymn'^^i:^Mti>^ r-^^tM^^ Q 4\i. yAvlOl 

5«f|jlJPIllS4 1 9{i. ^-f>4 1 8S-JH.Tf-77'(aiip©fi&4 0 6^*(3^'f 

X>cr-^Cf^mm^^.mi>^ mm^^4 l -^Y l O 6Sr-^tT?y 
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(22; ^^S20 0£-5 0 9 62 1 

'immmm4 2 y <>4 2 o«:'/VL.Tf--y7'^jiiiEija4 0 e^H^^^r ^ 

Mm^. a^^^•7-T^^^^tilXr|5I)^&4 5 Ofi:. y ^ V 4 2 'Zt'St-lX-^ y ^ 

U X 4 1 3 Ti^f^ f -f y ^ )mi:^-nTi> o ^ 2 <7> N > > G ^ V 3 0 

a_^t7-Tf-n^r(jj^0jg^4 5 oti, ^-f y 3 0 4 4'-ihLTieiS-'' v 7 t 3 0 

3 0 2«^ ^3i!i:)f x /l"1':^>'^^-;^>'7.r■J^ 3 5 0 T^gS Si'L^^^i'a•^- 
{J. c^j-i^^TtvvmtiU^i 5 OJi. 'y-'f > 1 2 OtiM-T, n-.";^- 

[STib'&o ?y h'y^ (1 0 8 $ n:t* 3 5 4 ) Ji, AS; i LTX+ lc^)Tt 

^iftl-^jv fVO, VI VX) (/\f ^■?7-n-n^.";7-«i..^Tnn' 

) ^y^y 11 2 0ilifzii 3 0 4 ) i:j\-lX.M^rn^'^}i^^^r--^i:^^ 
> 1 0 ri-fi-lX. Siiatc^ g«P|i.?lO=#'-f ? >^^^t'y< > 1 0 G^-iM-T^ 
n K7 -f.'^* ( 1 0 8 I r^JiS 5 4) li, > 1 0 9i:it-l.r.r^ 7--f 
VA 1 1 0<^5!!mSUSHit^it«., (p + 1) <^T t n mi£4'm^3l--&o 

X+ l<?>T7-D^S*l"^JKi. ^H^af fT./k'f (LCD) (^^^llf^l'Sit 
^ It (transfer curve) & 0 2 UHiai"* T ii-tlif^ffl ^ <> 

EI6!i, JftSW'i^^^.SLCDmiai^e 0 2«^^v ^T^B* (li" 

^--bJP) <753ggsf- (transmission, ftlgt) flV l^<Oii?«JSUj!)Px. 

t^jit.ifeT'&vo^><3V9 (x = 9) <?)Xiiim.e**L.T 1/^*0 r*i.f3<7>giii 
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•53) ^^6200 2-5 0 9 62 1 

l;ffiHl!jIlx.'b*J.ATt D^mEEt-^t^1-&7i:<e>ti. n K7>f A (10 8 ttiiiZ 
5 4) UJ:-:>Tft^?ll*>T + tf ^^iiEV'<}Vt^i>^>o 

|gl7A!is 1214 AUj3»t<>/W-'-«^-Tt n^'m^;iai^4 1 6. <fe^>'.'^{l. @ 

m7 0 2i}\ ^-<D^m^^ 7.-^-h:2y Yv-y-fyT' ( 2 0 2 ^ /^^^i 3 0 2 

|g|7AtiiSTJ:TU. X+ H@<?>f*i|«f f v^'^-Ttn^ (D/A) ^»Sf 

7 0 2{ls Ti-nv&^l'^<}\^ (AO, Al AX) i&lj-Tiio 

-'•<7-Tt D^mtJlSIIK4 5 OU-:r.l'^T{i, D/A^»S7 0 2 <?)tbfl fi, Jt^ 

&^jm.^^'7-x-i>i>^ /^'f /w-T+n^^dit;iais&4 i eu^^v^TJi. d/a^j* 

g^7 0 2<D&-fiit. X ^ 4 .'-^n - -c^jiHi m^y^ h^'^^o 

D/Amm^l 0 2ii. y^yn 5 MUXEK&4 1 3t^'Z)X+ 1 

Xtil^tj^^^^^y-V-^^l Q ^-ii. (POL) ft-^»::J:-pT^m^3iT. 
2':3<?:)^ijfefllTi>^>REF+. R E F -<^t^f POL^t-fii. 
/§lliPlE|fi&4 0 ea'-^a^-f >4 1 4 MUX|bIJ»4 1 3liJ:-pT^ 

4 1 0F^<7?2 (X+ 1) ffn^V 7.^ y r ^ )V<r>-^^^%'^^r>.fz^^(ryr 'i V 
ffil^tf, ii7 Atc^TJ: T 5o<??7'',' Ji-fg^*^ kv-'T- ^' 7 T 

jn^ie^ LTv^^> , 2 ( X + 1 ) i@« 5 AAf 1 -n-i^-^i o% 

li, >4 1 A^^t-\..x^'j -/mnm^i o 6^^^>^e?*u-.(tm&3isf: (cu 
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,54) ^^§200 2-5 0 9 62 ! 

I' ->• X 7 r f )V -f V ^ JVlit s ^ 4 * ^ t jl* BB ^ ^^^> c t 
^7 (2 0 2 Syi{i3 0 2) {1, d&HA. {!liilB> ift^C^U J: oT^ ? it-& . 
1217 A(c*1-J: T -l-i:-<?)|£-t-C*T. ^ftiSffiltc^) 2 o<?>.'f- 3 

. 2^-5<7>Mii-r<>vvx^' 7 7 -f Jwi^iemT-iSvi o 2 aaj i ai^^"^J^ 

<?>t*t^l\ D/A^Sm? 0 2-<c^)Atri: L.TftST*!i*^-^if?t*o POL 
y^lJSIiiaK 4 0 6 U o T^fet<> C i , S^fiB^I^ (disp 
lay line time) <7)fti:<7)Bt,"|s-C, K3iffi|fe«+ i: -co-'t- v a v^^i^lftx.^ 

<fe * ji , ? n ^isfls* iKiiaii<7) + ^ /tr - ' V 3 y tea s&t * o 

<?>7T-D^^aifl^. n < f 1 0 8 ^ KJiS 5 4) <Dai:*3«*|,tJ: >) i^'v^ 
tSftl^ai^T*c:i«* <: i<>i: 1 U, y^^^ 7 r-f JK^-T'-f v JHi«. -hit 

fSHti. iiX^- 1 0 V-t*><>o D/A^3*if 7 0 f -f ->'^ JWfll^T + D ^7 
ffl(-m^&5t^^^t*#-6-i:{i. 1 0 V/2 0mV = 5 0 2*=5 12?5: 
('^•C^ f ^ V ^' ;Htt{i::'.^0: < t 9 k: .v K??tl^t *t oTl-^^-^t i^*^^ '^i^'^^o 
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(25) ^**2002-50962 1 

H7B!i. 1114 A«/^'f^^7-T^^^^th^;iI)a4 1 &t^ii. mABcyv- 

Xt^^t;^ ^iih^m^7s--^- N 3> h tJ-^-f 7" ( 2 0 2 ^ ;t:Ji3 0 2 

^l<?>*iS:#,t*7 0 attic's: m2<r>m-mM7 b O-Cii. -'-^«D/A 
^!^^7 5 2:0*, X+ lc^)'t'<T<?>T'tD7Si^l'"«JW- (AO, A 1, ... A 
X) ^mmtifi^i^^B^^li^o D/A^lk^l 5 2^<^>-t)ii. (X+1) 
A:'? 1 tiltF-v^i'f-rp-*-')-? 5 4 ;i--f3 <&o i« (X+1) Xtll dlfl-7iV-^7' 
l-^'*? 5 4 fi, 2 At? 1 ffiAi-vJV^yw^'-'fT 0 4t^J:oTtllSiS*S.«X+ 1 
-Bwr'-f v^''i'*^«<7>-'^^:2j«1"«o (X-l-l) a/; 1 ffiXr-v J^•?■•/^ ^'•9• 
754^i. ^ f V4 1 4 ^^L.Ti^-7yfp!i«SIiiaS&4 0 6»--t3^«&it*SiR (S 
EL) ^-^UJ:-:>T§tJ?lf$*U-.o 

D/A^MUl 5 2<?)^7-^ a ^ai t){i. ') 7 I'v v^EIfi&7 5 6i::J:oT. 
X-l- l'|@<7>•^^>' /JV.:&Cf't<-)V K (S/H) m^" 5 S<7)#Se<??-^'lcm*&$ix 
*o TtDi^m^]!9Hji:il&-?ii.*^<^'^«e<^S/H®IK7 5 8ti. (XH-1) a^J 
1 m:?]-^ JV-?- y I' ^ 7 5 4 U j: -p T^S? SI n>i: T' f V .t&T* o 

S/HiagS7 5 8{i. Ji-tti. #'^7-^ •;' #"5:?eii#|£ (dynamic storage) ^ 
itm-r^<OX': ';7Vv->^I5|^7 5 6{i, S/HHIIgS? 5 8l*lUSE«^itc7 

S/H mis 7 5 8<^aiA;tii5'^>'C. ^'f7 7T 7 6 0 dl+) ^ it* Tt" n ^^^i^ 

.'^•^y 77 7 6 Oti:Jti?&D''W."5'7--C^itni^^»b'5:ivi^ n-.'^'7 - t-j-d ^^til 
Xj@fi&4 5 Ot^MtTJi, 77 7 6 0!i, J:Li!£fl^D^.''?7--C-'3:*t*i.i^'Sr^ 
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(25) «S20 0£-5 0 9 62 1 

^ ff.)-^iztim ^tifipn<r>i''!'j^ jna<7)tt3 SIR ? *). * o « ->' 7. .7 
^tfi-feiiiT^^-e^^o i?!ix.Jir. laTB-c-si. 5 At; i tii:*3*7)v--:'-7'i'j^-^f 7 o 

^hki. ^1 W^^ttS 7 0 0 i IWJtil^ > ^ 2 W^ifeH-ti 7 5 0 -C-ts:, W v x 

■r-§io t^-sT. ^*f:i: LT^HJX, I'v X :^ 7 7 -f JVl- J: «J . 7^^?- b > h 
(2 0 2 trails 0 2) a. a|6A. flj^^Bs ffijaC^U^oT^Sll* 

? r:> . ^1 W^Sfi® m 7 0 0 i ISltitl , ^ 2 e^)^SSl.ti 7 5 0 t'ti > 7. -7 ^ 
yz2>Yv~7 ( 2 0 3 t >t:!i 3 0 2 ) Ji. §fejiia«t<?> 2 ':i<r>-''- v a Vt- 2 

o« r^iii- h V -y 7.^ -7 7 < )v im-f * <> + 1 - (i <^ 2 ownisr ^ 

-->'3>l>*-rc 2A.jj\\&1j^^^^^-:fV^-^lQ4ii. (X+ 1) At) 1 dl/; 
^^.'^-f^T-U ^?-«- (MUX) 7 5 4 'N«A/;i: L-T, -^)i:'*>e><?5 
.'N'-va y4*«fflt-6a-S'l«?T*o 2 XXr imt)-^JW-^^^*"9-7 0 4{1^ "9 
1 4 :/j|iyplllK4 0 ^if'h'k^^ii^n%<Dmi (POL) 

^ (i . g jj? ? *L Sipfit w jiffiHw + ^ K - ^ -y 3 > U g| -& i T 

^ 1 «^iSi|6.fS7 0 0 iiwi^it^, n-^'/mm-'^^^ (a o . a i , 
. . . , AX) it. )i?B^B©f5iiffi^.c^.)^W^fMi^iEL<^«1-^->:::i^*-C§«.r^ 

D iJ'mtFl'. n K'? ( 1 0 8 i 3 5 4 ) ff>^t)<r>1^^l <? tSv^WISti 



http://ww4Apdl.ncipi.gojp/tjcontentdbenipdl?N0000=21&N0400=image/gif&N04 9/25/2006 



Page 1 of 1 



(27) «ii2 0 0£-50 9 62 i 

;J^fiti::m^&5lc^»T-&^&U{i. 1 OV/2 OmV=5 0 O't-. 2' = 5 1 2 
jS: © -C. f -f JUSi li'M-fi<t ii9 tr h <??^|*1' *t o T ^5: it tt. (i:^ A> ti 
o |117B t!iv ^f -f V ^' -■uiii^jt-r^t"-:' h Victim t-<fc<>o ti£-pT, ±|£<!r)ft 

<?)3o(^)^^7 7:^l^ EISA, sBjiofs ci^*?*!.tv^*p r-iy.^v 

V ^ \i. D A C (nm<r)^ tk y. L- T feiiS C ^3 »t « ^o?f^ r 7 T"!* ^mi" * <fc T 
UjM#??it*o ii ft ^> * -f 7*1:0 iv>T(i, m&yMX^<r)%.7f^yi)'^^t\.- 

aging wrki u t oT56-^-eife*o t jSrS^f-tiSftSf Ji. I^M*^ (C R 

T ) r^ 7. 7-1' Y J: •) <)fel£S ttJ; < 1- « i i T^^PTilg'S: 7 9 ^y > A' -r^r 7. 7" 

^ N T^S W C R T U t oT-ftiK? «3 (Co*LT . m^\^ii: ^ -r* o t „ 
51J K V ^' NIC liTT ^-^ r 7- n ^^^i^ I' .'< <t o T 7 S-f^yppT^-^ .1 i: Ji s S 

i£ t J: * U jifif U T i =5: f iJ 4- S -r * » %m'^^<n y'k%-m-hfzm-^-h^- 
T ■i' T-r - r 4- ftffl T i , =S-T« < <o D A C Wffl 1' 

^CTL^To CL<or:«i)tc, D A C cotit^Si^ti 6 4 k'^.'Hce«l®?*i.Tv^* 7 
7 y h 'A^ )V -7' 7. 7" V -f «flfl1&«*gi < * * o ft*) t? t:: , T 7- D v--: ;w * 
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(28) «^2 00 2-50 9 62 1 

2) \Z'fi^7'^f7^Ti>^-ti}^X-^ ([17 A,?tO=7B<?>a^A. ffi|lB^#M 

'S: S it <0 4^ ;!rM5 fiS M ( - IKt ^-^ vl 1 § -& o 
T :^ D i''^ JVi-paST* i 1 1 J: . r-i y-y'l' < k^<?>?m,S^<ttlitt 

„ h fD- V (2 0 2 ^fcti3 0 2) ti, T + G^^SijtW^<jH-p^ 

^e- h 3 y h ^ ( 2 0 2 i r^ii 3 0 2 ) #Uaa; ? iU^nSISW-^-^lMS 
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1*g20 0£-5 0 9 62 1 



34] 



-52 
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1*g2C":)£-5 0 9 62 1 



[114] 
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[B17] 



,^413 ^415 ^416 or 450 
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ft*g2 0i)£-50 9 62 1 



,^415 ,4 J 6 or 450 
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(3S) i^S2(:":)£-50 9 62 1 




F/a 8 A 



HQ. 8B 




Fia 8G 
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(39) «g2 0()£-5 0 9 62 ! 

mmS] 1^3.a 2 4 B (1 9 9 9. 3. 2 4 ) 

m7] 
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410". 



412- 





A [O-h] 


dli«9t 




C fO-hJ 




D [O-^] 


mm E[CH.) 




mm 








C [Q-J 






m £ [c-J 



~c [X-hJ 



0 [x+] 



A[X± 



0 [x-I 




[ams] z^a a 2 e b (2001. 4. 26) 
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(41) 4*g2 0 0£-5(:'9 62 1 

2. mn^(o&Lm 

t'^flfcT^-^ r>:iOWfT^JS[iliI )?&-!: . 
I'^feT ^> /t: »?> t^)?!! SflSPEISr i: . 

HU |gf f V » Ji^iB a-- 1^ ii^T ■& cf) e>! |£ k •>' 7. jg^^ g it f- ^^ )\^ f- t' k » 

JVf - y -^f t:: J: »? -SIR II tzm%r A V » JWift ji^fi&l- j> ffiigagiR r p 7 H 
jBEv^<n>l'6iriegil /tnjij- fCifelt-r^fci^^or). Bi^l£7^:^py[ag&lf•^<o^^^ 
V » .1 - T :^ P :y ^ ^* % ^ j& f^^^-f 

L T iria-^^ T + p ymga^jj;!^ g & eru, Buiagji^ y p y m.g c^?/'^ 7 - 

3 . mia-;ij)?T7-p ys.[± 7!>^Jtt?&t^^g;v^-'^< 7 - -e* i? , k ^ -< m-t&i, 

7 - g> T t P I^Effi V Jl^ t ijfel^T jb J: T USggt?n-!:i/»*>^li[*t^l c^)f .'W 
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(«) ^Sg2(:":)£-5 0 9 62 1 

mtt-f -J ■7'%m^ ^ i>-' h r i V ^ .'u or) ^ 5 > v^mm-^ ^fi t , 

t- fei^T c^K sir laf - -y /^Jap B El U jgjf ^ T 4h 7 7- 13 y la M . 

ymm^^m^ nx^^^ v y j: . 

/ 1' » u J: o T MiR ^iifzr -1 -y » ;vfflti3l»jt&T & ^SeiEiR r t p i^Sg 1- 

7_. H5i£f f -v^')HB*^ ms^-tnia^-f ^^"f xF»3§iico 77-;/ -> j. >j ^a-- 
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(43) «M2 0()£-50 9 62 ! 
n^, i i: 35- ^> 'S: * v X -f „ 

9. Hii ga P V ;^ ^ «^ ^ 1 7^ cr^ 2 c^) i ji? r t n /mg i^- ^< u ^s&l- jb IS 1 
y JUfl a-- L . o---^ HulST + n ^El gspj^i^e^) g! la-r 'f - 7 7- p y ^ 

eS>RS 9^<^ V 7> r A -r* o T , 

U J: -oT J' *i. * iFSe^ 1 ^ rs! Si ^ 2 f < > .'Hfi<?>-;i« ^-^^ ^^li>fzt>\^ 

1 2 . B?iai.y;^»;!?*^K Sj2, !^ 3 jSlCy^4 cf) l> y 7. » 7 t JW-^^<?». 

Hul£^ 1 V X 7 r -f JVa-'g> ie^gnfc i^ 1 iOlE^r'-r 'J ? i rzli 

1 (/.) -7 )Vi- T" I' ^ -^f -C-^fe T . l<nJE<or'i 'y'^ MU-^. 7 y -y h 

r-t T-y-u^ KMTi-'^i <r.) ^ * if y-^m^i^ m it L . Birie^ 2 (??iE« > 
Ji- fjt7&^. 7 7 y h .'I. r'-f X 7- i"f it T-o ^ 2 « ^ > Bi*T 

fiifie® 3 O I' 7. 7 T f iPsS-'^cT)!?^ 1 <r>^ff.) V ^ ''Hit. 1 1: itm%^ 4 
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2 JV-^ y I' ^5' -iJ- U J: o T S«? SI *i fz m%r -r v JUlt ^rgjl? U_^^c>g^ 

vmm^<Dmnr-^ v » - r p /gfcSlggt:: j:^ IX. mtZMiP. g itfc y ?^ 

1 3 . ir|ak->'7.»fl^^l , ^2. ^3,:^CF^4<^)W vX^ 7T^ jV^-^Vi^. 
flu le^ 1 <^ I' 7s 7 T ■( }i- ^ 1<?) f -r ->' 3^ )^im. t fz ti frfe^ 2 <?> k 

HU le^ 3 <r> I' 7s ^ 7 T f JV « !^ 3 r* v JUtt, t tI: Ii mtm4(0 V 
V ;^ 5^ 7 7 'f ^l' jJ* % 4 CT) f -f V -& Tt: Si5 2 <7>^^ f - 7" l- iJ- 

■f u^mm\H'/.)'r4 > » ji^ - t t p ^i^g?^: jtsr l t , mtmip. ^ uti > » 

)W fit jj^^^T-o II 3 f- 7" k » -H- i: , 

Bu ig jg ji? T ^ n y mffi L. , i^>ogi) ga-^ft 7 1 p ym.g t- . ^i</)-^yy 

Jl-S ^ f^- KEI?&^^ /"^ ti:^ 2 7" JW.:^ O^^t^ - K@|i&<?? '/^ t^i- 
3^:»!>«»J 7l' y ->;L|i|gSf: 

BUIET » 7" >i- r-v h -y » 7sf .f ;:^7'k-i'g:>1gjftg?^!j^at-|gil)-r^?^.:J»t^ 
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(45) f^S2 0 0£-50 9 62 1 

Biriej?ij K ? -'N- n I. T . luiajgf? 7 7- p y g-i^tj^T^ ^ 2 <?>-'' -y 7 7 

1 4 . irKky'J^^j&^^l , ^2. ^3. ^4, g^5. ^7, ^rf^%<r> 
V ->' ;^ uias ? n jt: ^ 2 f ^ )vm JiS? T * «)<^Ir 1 « -7 jw-t 7" 

^ ^ -H-c-* o T ^ ^la^ 1 f ^ V 5^ JWtt^, 7 1? N f 7" k -T 

t^.tT-f -6 ^ 1 « # > pijfct- Bgjt L , 2 <0iE<7) 7* > ^ jvit^, ^ 7 

3 <r> I' V A ^ $i n <?> '7 > ^ jkii, i t^: Jilllle^ 4 <7> 

^\m2<r>%9yr^'y^f^^^. ^^%2<r)^Tf.-ny'^mm-nm-i>. SS2 
<?>'7;^i^7'^;^'•^^■i:. 

lu le^ 5 <o I' ->' X ^ ? n Tt: ^ 3 <^IE<7> f' -f v ^ JVtt, ^ c 6 <r> 

L- ->* ^ U EiS 3i it cSI 4 « jE<7) f -i- ■>' JUB S- JHiR T * ^ *!)<??^ 3 « -7 JW-f- 7* 

lilies 7 <?? I' 7. ^ $1 JiTl!^ 3 <??^<?>'7''r ^ Mt. ^ fz Ji huIE^ S <?> 
Sr|eiS4<7>*i«f'.^ v^.'Ufta^, S!iei^2<?>gT^^>-^n3&KB5il1-*, IStg4 

m^ip 1 <7>-7 Ji'i^ fv^j^\L^-oxmf.^ ^fzm^T'i JUB. 4 tz\m% 
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(46) ^^^2 0 0 2-5 0 962 1 

fly lE^ 3 <^-^ .'i'-^ :^ k U i: o T Si Mzm^^ f v* ^' J^ffi , t !i irSE 
^ 4 )W / 1' J: o T ig«? $ ii Tl: laf 'f V ^ JVfiS S-igil? Ti >t:i6^^ 

|g 6 o-^^ JU-?- y I' ^"li- u J: o X ? fi m% r '! V ^ fit l-^ ;i^^'-^tR 

p if 0% 1^ g?iiuief ■< V - T t- n jt-ri. T . misigji? g j-i f •< v 

^jHSSH^^tA^ " '^'^ .1--?- T-W i ^ 

Billet 1 V r JV.5.0='t>^ KBE&a--6<0BUlS^ 1 <?>i*#? itr: 1'^<jH'^ 

y 7 T 

t is^h^h W>)^ ]^ 4 <?) V 7. T A <, 

1 5. 7 » -f '< /-^ h -y 7.^4 7. / V -r <??5iJ5lCf*T K7 -f fzt^ 
h v7.7^A'v<0'< ;^^'-7i-;^!0••^^S:^^f*R4•^-iU 

^•g t fimsj^mim^ e> , gsrsff k ^ ^ m «^ 1 m« ^ ->* ^ « ^ ^ 
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(4?) 4*^2 0 0 2-50 9 62 ! 

t&t ^ Ife e^-J -gi)? 7 7- P y mffi I- ^< ^fife-r H feffi g it -& 1g jSfcg) r 

HU legiff /t: f -f V ^ JUflg)#Bl; ^ I. T . HU ISjitfi&T^ T t- n fm£ V 
tii^ u 

m T 7- p y mjBE I- ^< ^y- ^- le^Ri kv -f ^nit^tjb t 

1 6 . m%%Mm^'ff'^< 7:<?>ng&«/D i^W fig's: l^^ffi t*S.^ * 'J 

1 7 . »ia^l|c« f ^ V 5; h -> 7. r ^« f y - 7 JL - 7. n-. 

1 8 . mW^^^'T A V 9 ^mtK |ule*7. }-->7.r A|^«y 7 h'7JiTtc^-p 

1 9 . ir j;^ c(> -f v JUtf »t <> ^ K^Jf-r )V®75*IE-T:-<fe 19 , 

jgce^) y » JUfitU 13 -fc ^ 2 <0 f 'f J' ;HB:«^* -C-ifc J?^, ^ ^> iriS^ 1 <?>-P 

^3<?>f < v^' Jl-ffi, ^/^{i^4 cof''f v^.'U fit*. ^2(?:)VJW-f y^#•^}■T• 
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mil. 



^ wtv 7 T ^iM.T^ie?j ^-tt^iM^t, sugar » r ^ V -y ^ 

Bu 2 <?>•«- > 7" jv s 0= * - K EI fi& % <7)|ne^ 2 ? ft i' ^< 4- . 

2 y 7 T §r iM- T K -7 -< A k I. , -flitiaT » 7" ^ ^ -v h V 7 » z f 

2 1 . » X h -f A ^cf) Y :/ » >- 7 j: - X ifi'tb » t L ^ ir-om 
urn 
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INTEEGNA-nONAL SEARCH REPOKT 



IPC e G<)«3/3& 



fmm S H: "miEGRATCT ACTIVE (WTRU 

LIQUID CRKSTAL OIS PLAITS" 

GEC JOURNAL OF RESEARCH aNCORPORATllW 

HAfitflN1.FiEV]E» ), 

vol, I], no. 1. i JanuM-y 1993, 

CHELNSFORD.bb, 

pages 2-1!, Xi>0004tS9Se 

see paragraph 3.1; fi0ur«? 3 

OKADA K £7 At: 'Ml 8-BIT DIGITAL DATA 
OmVER m AHLCDS" 

SID HJTERrtAnOHAL SlfHPOSIUH DIGEST Of 
TECHNKSL PAPESS. SAN JOSE. JUK M - 36, 
1994. 

vol. 2S, M Jun« 1994, HQRKEALE J, 
pag«» J47-3S0. iP0eO«27l7 
$«e ffgur« 11 

~ -/-- 



CD'' 



E - — 
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fi4TGRNATiONA,L SEARCH REPORT 



Efi 2 136 622 A (CnX2E» WATCH CO LTP) J9 
Seplanber 1984 

sea page 2, line 119 - fi^e i, Mno 16; 
fioure S 
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HK 60m » 
US 4622$W A 



07-09-S< 
19-08-BO 
lX-lI-86 
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1*^20 0 2-5 0 9 62 



(SDll^B EP(AT, BE, CH. DE. 

DK, ES, F I. FR, GB. GR. i E. I T. L 
U. MC, NL. PT, SE), 0A.;BF, BJ, CF 
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